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Out of a single popp: soul & a 
16th Century device first used 
in England to measure 12 hair- 
breadths, came man’s quest for 
accuracy of measurement. It 
was the birth of precision. 
Down through the centuries, 
man has learned the importance 
and economic value of accuracy: 
It is is imy 
in the fal 


Sul eans lbmastena sorte 
in class rooms ‘measuring 
imairementa are sussotials indie: 
pensable to good workmanship. 


PRECISION TOOLS 


The tape, the rule, the precision 
tool are instruments of accuracy. 
‘Their dependability is governed 
by the inviolate standards of the 
men who make them. Lufkin’s 

search for ever-finer 
duality t reflected in products 
of longer life, greater accuracy 
and exclusive features which aid 


For 65 years Lufkin has dedi- 
cated its resources and facilities 
to the production of better meas- 
uring i 


seeks the truth in dimensions 


the name of Lufkin is ized 
as a symbol of undeniable a0- 
curacy—a tribute to precision. 


IM cares. nvuss 


ecuracy of Measurement ti the Key to Preciion 


THE LUFKIN RULE COMPANY © SAGINAW, MICHIGAN 


How to Bring Your 
Kitchen Up-to-Date- 


How to Plan the Space—Build the Cabinets 
Install and Finish Like a Professional 
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YOUR IDEAS 
ARE WORTH 


5100090 


TO SOUTHERN 


EACH WOUNDWOOD KIT CONTAINS 


three 1-foot lengths in the following inside diameters: 3°, 


3%", 4°". Suficent to make from three to a dozen items, 
such ‘as: ‘jewelry and cigarette boxes, humidors, lamps, 
umbrella. stands, pen trays, and many ill be 
immediately suggested to ‘you as so this 
remarkable product. 
Beautiful Domestic Gum or Poplar that will 

take any finish 52.49 prepaid 
Genuine Ribbon-striped African Mahogany 

(hich should be finshed natural) $2.98 prepaid 


€.0.D.—Pestage and C.0.D. charges collect. 


SOUTHERN INDUSTRIES, INC. 


PIKESVILLE, BALTIMORE 8, MD. 


INDUSTRIES, INC. 
Manufacturers of WOUNDWOOD 


WOUNDWOOD is domestic and imported fine wood veneer, 
wound to form a laminated tube. It @ beautiful finish, 
and lends to the manufacture of many useful 
@ the finest homes. It can be 


place in the field of industry, as well as 
WOUNDWOOD can be easily worked with the simplest of tools. 


LOOK AT THESE PRIZES! 
Ist Prize 2nd Prize 3rd Prize 12 Prizes of 
$500.00 $150.00 $50.00 $25.00 


Each contestant must submit a photograph of his entry, with 
ame and address clearly printed on the back, prior to 1 April, 
1949, Photographs will not be returned, 
A written description of the entry and its operation, not to exceed 
1,000 words, is te accompany the photograph at the time of its entry. 
A major portion of each entry must be made of WOUNDWOOD, or any 
other wooden tubing, 

= All models and specifications are to remain the property of the 
Contestant, but it is hereby understood that Southern Industries, Inc., 
shall have the right to select any given design entered for manu 
facture and sale on 2 6% royalty basis, if the entry is made using 
WOUNDWOOD. 

= Complete detailed information on the contest rules and royalty 
sgreement will be furnished with each WOUNDWOOD purchase. 


ORDER FROM YOUR LOCAL HOBBY DEALER 
or 
Clip This Coupon and Mail Ti 


Coolest Editor 
Southern Industries of Maryland, Inc. 
Pikesville, Baltimore 8, Maryland 
Please send me kits of Mahogany WOUNDWOOD 
a1°52.98 prepaid each. i enclose check or money order. 
1 Please send me kits of Gum WOUNDWOOD at 
S249 prepaid each. i enclose check or money order. 
Oo Please send me Hits of Poplar WOUNDWOOD at 
52.49 prepaid each. | enclose check or money order. 
Send above €.0.0. 1 agree to pay postage and C.0.D. 
charges 
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Take Christmas Snapshots 
Indoors 


AKALART Speed Flash 


doubles the fun of owning 


a camera 


KALART MASTER 
‘AUTOMATIC 
SPEED FLASH 


HRISTMAS comes 
but once a year. 
Don’t miss t! 
derful opportunity to 
get natural action 
shots of the children 
around the Christmas 
tree, family dinner 
scenes and other pic- 
tures you'll treasure 
forever. Indoor and night snapshots are easy 
when you add a Kalart Speed Flash to your 
camera. To take a picture, just slip in a flash bulb 
and click the shutter, The Kalart automatically 
lights the flash bulb at just the right moment to 
give you a clear, brilliant picture. There's a 
Kalart Speed Flash for almost every camera — 
old or new. Attaches in a few minutes. Prices start 
at $8.15. Ask your photo dealer for demonstration. 
FREE “Hew to Take Speed 
Flash Pictures of Baby” 
20-pages, illustrated. Send your name 
and address on post card for free copy. 


Address: Dept. PS-12. The Kalart Com- 
pany Inc., Stamford, Conn. 
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| Keeping the Home Shipsh: 


| Easily Seen Danger Sigr 


| Radio Beams Work on the Railro 


Photograpny 
Meter Measures Color Temperatures. 
Plastic Retouching Tools. 
lor Photo in Mirror... 

Helps for Your Ground Gla 


Mechanics & Shopwork 


Initials Form Massive Book Ends.. 
Toy Tractor and Loaded Trailer 


Embedding Objects i in Plastic 


Midget Carving Tools 
Change-Gear Speed: 


Engraver Support from ‘Da nper 
Threading Without a Lead Se 
Treadle Disengages Lathe Belt. 
Gluing Lumber Edge to Edge 
Rear-End Bulldozer Blade..... 


Home Mechanics and Handicraft 
‘ift Wrapping for Men Only. 
Carousel Horse Decorates Lamp 
Hanging Book Shel 
Surplus Motor Makes 
Wallboard Doll House......... 
‘Table Has Picture Frame Door.. 
War Game for TW0.sssscssnesnnnn 196 
Modern Desk Chair. 
Tin Cans Make Tree Ornamenits...... 
Find-the-Word Game Is Funesaudl 
Flowers Grow in Glass Bric 
Bar Stops Under-Door Draft 
Overheating Rings Furnace 


Extension Lamp Hangs by Ring. 


Radio & Electricity 
Compact Radio Runs in Cooling Bath... 


Oscillator—Amplifier . 
Preamplifier Seryes Mi 


FM Dipole Hid®in Behind Sofi 
Extra Loop Helps Small Radios. 
Seen in TV. 288 


| Pencil Makes Rheostiat...sssssnsnssnanennnn237 


ts 


Departm 
Letters 


What's Your Intelligence Quotient?. 


New Shop Ideas.... 


Photo Ideas and Equipment. 
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WARNING TO 
THE CURIOUS! 


Don't read another word of this 
advertisement unless you're interested in 

a better job, a larger salary, greater 
responsibility! I. C. S, messages are not 
addressed to the idly curious—they're 

for the man who is curious with a purpose. 

If you want to know how to start 
achieving advancement and success, we have 
important information for you. 

We want to tell you that I. C. S. 

Courses covering more than 400 commercial 
and technical subjects are available 
for spare-time study at surprisingly low cost. 

‘We want you to know that pay increases 
and job betterments are consistently reported 
to us by I. C. S. students in a volume 
as high as 600 and more letters a month. 

Note, too, that successful I. C. S. 
graduates are numbered in the thousands and 
include presidents, board chairmen, production 
and research heads, superintendents, 
foremen in almost every branch of industry. 

If you're truly curious, you'll want to know 
the details of what I. C. S. did for these men—and 
what it can do for you. The coupon brings you 
this full information, Mark and mail it right now! 


Yt cto abeton ate snd me fl parse sot he court BEFORE nhc | are mare Xt 
‘Ale Conditioning and Stet Enineing Inde Matters Textile Courses 
co Piembloa Souris B Serene ond Bape ie enon Mancadang 
Shetty gtonwine o Becton tan Enpcninn Biecerire, Ze Homme 
Oty Coutee Bierce wen wan tora tena 
El Shomstry, Anata 3 Steet faa brotene ‘Academic Courses 
B hema tnt 8 Set ett worn conan 1 Advert = 
Echos in & Sta Sip reine" 9 she rtine 3 Soother 
BD fetoter ting SE rates ied berate Fotaatind & brine! hintraton 
‘Gini Eneineering: Arohitee- 5 Weane~cor sot 5 ervted rate hoa 
‘and Mining Courses Pisliroed Courses er ‘Commercial Art 
ie ares ne 
SH Dag 2 bree tccomotve (Fit Ye caters 
ean 2 tecome Eee ieee 
5 tsonauve freee OMe Sort 
5 teconaaye mschnt 
Bi iainot Sytem forean BB ter Yate" Postal i Seven 
Esnacng ad Baie Steam Engineering Courses 
2 baler ta Se 
fr 5 Combustion Ensneaing 1D Secretariat 
ect Socal Blogs 5 tages nomen 
isin Engening Fo Steoaraphy 
B Sean ee Maaagement 
ae. fen ome hates 
. Sut snrking Hours___AM. rm. 
Prat Psion nolo ty. 
‘Son fon rts o member fhe Armed Forces. Earned G1 i and PL 6 approved or Worl War Veteran 
Canaan reset Sed coop InarnsboalGomesponaune Sch Cana i, Mona Canad 
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He asks an 


Radar sends out pulses of electric 
waves which, reflected from a target, 
return to reveal the target's location. 


Likewise, the apparatus pictured 
above sends electric waves over a 
coaxial telephone cable. Minute irreg- 
ularities reflect the waves back to 
their origin; the echo makes a trace 
on an oscilloscope screen and so tells 
where to look for the trouble. 

Telephone messages need smooth 
“highways” over which to travel across 
country: circuits able to transmit every 
talking frequency, without distortion. 


BELL 
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TELEPHONE 


Exploring and inventing, devising and perfecting for continued improvements and economic 


Television needs even smoother high- 
ways and at many more frequencies. 
So Bell Laboratories devised this 
method of spot-testing the cable over 
the entire frequency band needed for 
telephone or television. It is so deli- 
cate that any possible interference 
with transmission is detected at once. 
Its use makes sure that every inch of 
highway is clear. 


This is another important example 
of how Bell Telephone Laboratories 
constantly develop finer communica- 
tions for the nation. 


LABORATORIES 


in telephone service 


MM—T6MM 
R OWNERS 


FOR ALL & 
pROJECTO 


GIVE “FOOTBALL PARADE OF 1948” 


Bail oth ringing sports drama, SEE the exciting moment 
SEE the spectoculor ploys, SEE the ‘ 
bro 


GIVE “SANTA CLAUS’ PUNCH AND JUDY” 


Thet ageless, delightful pantomime! Millions have loved it. All its 
3, is hilarious comedy PLUS lovoble Sor 
Carle Film’ home movie for young end old 
"a Christmas “must” 


GIVE “tHe MIGHT BEFORE CHRISTMAS” 


in GIVE apnort and costeLio 
GIVE woooy wooorecns im “OYSTERS AND MUSCLES" 
in “ACE IN ‘THE HOL W's Abbot ond Costello —| ee: er 


sghtot of fun. Woody, tl 

Alnerepaled loth Mca Sat ag od oth stmvtion& 
rf ic copers. You'll ror with “4 howe 
tar fom tort Ssh your ovy tooor 


te oi prefer omnar. Send TODAY for 
Sante Flee 1008 deine etaegee det 
oe gest votey of avemny Limo oe 


EON OF Une 
as ae ave om 
fewrow'ss Syesoo 3 

tas0——- tite 
Lewin tamed) ___Snd ne te ine FEE Deine ae 
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TOMMY cers A TARGETEER FOR 
“NOW IT'S MY TURN Conese) CHRISTMAS! 


NEIGHBOR?” 
Pare nat 
“MAKE THE p 
“BIRDIE’ SPIN!” 
w3 : DIE’ SPIN! 


DAISY’S 


SAFE FAMILY FUN GUN! 


AIR FLES 
DAISY MANUFACTURING CO., 1998 UNION ST., PLYMOUTH, MICHIGAN 
Do not erder oirrifles or Tergeteer direct from the foctory, please, See your deoler. 
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Accountancy 


Home-Study 


made interesting and practical 
thru problem method 


‘OU know as well as we do that Account- 
ancy fits many men for positions that pay 
three and five and ten thousand dollars a 

year—gives many other men unusual opportan- 

ity to start a profitable growing business of their 
own, 


You probably realize also that the accounting 
profession faces the greatest opportunity it has 
ever had. 


‘The only question is—just how practical is it 
for you to train yourself adequately in Account- 
ancy through home study? 


And the answer lies in the LaSalle Problem 
Method. 

For this modern plan of training not only 
makes Accountancy study at home thoroughly 
practical but makes it interesting as well. 

And here’s how: 


You Learn by Doing 

Suppose it were your privilege every day to sit in 
coaference with the auditor of your company or the 
head of a successful accounting firm. Suppose every 
day he were to lay before you in systematic order the 
various problems he is compelled to solve, and were 
to explain to you the principles by which he solves 
them, Suppose that one by one you were to work 
those problems out—returning to him every day for 
counsel and assistance— 

Granted that privilege, surely your advancement 
would be far faster than that of the man who is com- 
pelled to pick up his knowledge by study of theory 
alone, 


Under the LaSalle Problem Method you pursue, to 
all intents and purposes, that identical plan. You ad- 
vance by solving problems. 

Only—instead of having at your command the 
counsel of a single individual—one accountant—you 
have back of you the organized experience of a great 
business training institution, the authoritative find- 
ings of scores of able accounting specialists, the ac- 
tual procedure of the most successful accountants, 

‘Thus—instead of fumbling and blundering—you 
are coached in the solving of the very problems you 
must face in the higher accounting positions or in an 
accounting practice of your own. Step by step, you 
work them out for yourself—until, at the end of your 
training, you have the kind of ability and experience 
for which business is willing and glad to pay real 
money. 


One-Tenth of All C.P.A.'s Are LaSalle Trained 


If you want still more proof, remember that over 
2800 C.P.A.’s—approximately one-tenth of all those 
in the United States who have passed the difficult 
exami for this coveted degree—are LaSalle 
alumni. 

‘And knowing these facts, ask yourself if there can 
be any further question about the practicability of 
this training for you—ask rather if the real question 
is not about the size of your own ambition and the 
quality of your determination. 

For Accountancy is no magic wand for the lazy or 
the fearful or the quitter—it offers success only to 
the alert adult who has the courage to face the facts 
and the will to carry on till the job is done. 

If you are that individual, the coupon below, filled 
out and mailed, will bring you free the information 
that may open up to you the future of which you have 
dreamed—ability and income and success. Is it not 
worth getting that information? 


LASALLE EXTENSION UNIVERSITY 


CHICAGO 5, ILLINOIS 


Name. 
Addres 
City, Zone, State... 


LaSalle Extension University 


Dept. 1283-HR 417 S, Dearborn St., Chicago 5, Ill. 


Please sed me, free of all cont or obligation, your. 
ilusrated book “Accountancy, dhe Brofesiog 
telling about the profession of accountancy an 

for success in that feld-—also. Ten Years" Promotion i 
nea book which has belped many men. 


natilutlon 


Other LaSalle 
Opportunities 


+ Age. 
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1 Will 
Show You 
= Leam 


You Build This Modern Sapernelar nye Receiver 


YOU BUILD tis, Teter with parts 
R. sep eats in cour 
i 
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by Practicing AGa77 
Y J big fis, 


in Spare Time “hing, 


KNOW RADIO 
Win Success 


I Will Train You at Home 
job in the fast-growing VETER ANS 


levision-Electronics indus- 
Want to be boss of your own money- 
making Radio shop? I’ve trained hun- 
dreds of men with no previous experience [| You Can Get 
This Training 
Under 
G. I. Bill, 


to be Radio technicians. I can do the same 
for you! My train-at-home method gives 
you practical experience with BIG KITS 
OF PARTS I send. You get Radio and 
Television principles from easy illustrated 
lessons. All equipment yours to keep, 


Make EXTRA MONEY In Spare Time See What NR.L. Can Do For You 

‘The day you enroll, Isend EXTRA My. special DOUBI 
MONEY booklets. Use your know: 

to make EXTRA MONEY f 

Radiow in spare time. The ne 
pit your own Radio shop or a “HOW TO. ne 

pay Radio i RADIO-TEL 

i 


You BUILDi: 
provides amplivua 


—Trained Men Face Bright Future can get started Send’ "NO Wt 
police, Aviation, NEDO — Radio Institute, ‘Pioneer. Home ‘Sty 
dio, Broadcasting, Radio Manu-- Rade School, Washington 9, D.C. 


facturing, Radio Repairing, Public 
Address work think of even 
Ereater opportunities in booming 
Television, FM, Electronic fields 


Our 34th Year of Training 
Men for Success in Radio 


"How Bea Liss 
~ Success = 
7 in RADIO FF 


me TELEVISION gl 
Aeeirents Sy 


YOU PRACTICE FM (re 


LE LE < B 


Gives hints on Receiver 
‘icine, locating efects 
Date t “Loudapeans 


Address.. 


My Radio Course Includes 
VISION © ELECTRONICS 
FREQUENCY MODULATION 


City. 


Approved for Training under GI Bill 
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The Secret of 
MENTAL CREATING 


you just like to dream, read no further. There 

‘comes a time when your fancies must be brought 
into light—and stand the test of every-day, hard 
realities. Are you one of the thousands—perhaps 
millions—whose thoughts never get beyond the 
stage of wistful wishing? Do you often come to 
from a daydream with the sigh, “If only I could 
bring it about—make it real?" 

All things begin with thought—it is what fol 
lows that may take your life out of the class of 
those who hope and dream. Thought energy, like 
anything else, can be dissipated—or it can be made 
to produce actual effects. /f you know how to place 
your thoughts you can stimulate the creative proc- 
esses within your mind—through them you can 
assemble things and conditions of your world into 
a happy life of accomplishment. Mental creating 
does not depend upon a magical process. It con 
sists of knowing how to marshal your thoughts into 
‘a power that draws, compels and organizes your 
experiences into a worth-while design of living. 


ACCEPT THIS Fsee BOOK 


Let the Rosicrucians tell you how you may ac- 
complish these things. The Rosicrucians (not a 
religious organization), a world-wide philosophical 
fraternity, have preserved for centuries the ancients’ 
masterful knowledge of the functioning of the inner 
mind of man. They have taught men and women 
how to use this knowledge to recreate their lives. 
‘They offer you a free copy of the fascinating book, 
“The Mastery of Life.” It tells how you may re- 
ceive this information for study and use. Use 
coupon opposite. 


Goe ROSICRUCIANS 


(AMORC) 
SAN JOSE CALIFORNIA 
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ate ‘| Invitation 


y 


HUNDREDS of readers will answer this 
invitation. For the most part, they will 
be men of average intelligence, aver- 
‘age means. Yet here is a prediction*: 

Within ten years, a number of these 
men will have advanced to important, 
high-salaried positions in business and 
industry. 

Why? Because they are ambitious, 
Because they realize that advance- 
ments go only to trained men. Because 
they know that I. C.S. can help them 
obtain the practical, authoritative train- 
ing required for success. 


jaaspoononut aqehaddl 


—— FS 


Here is the coupon being mailed by 
these leaders of tomorrow. And this is 
your chance to be one of them. 


joxed on the records of $,000,000 1.C.S. students 


BOX 7620-M, SCRANTON 9, PENNA. 
(thou cov orobiastion, pease sed me fll partcsars about Bw cours BEFORE which | have marbed K: 
Bul ‘Chemistry Coursen 


fen 2 roms tn 
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Sesto {nwt son 
Beane Adrien 8 eke 

espe Coremondence Bees 

Eatied Pe Recsanting fa 
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merc ct fer 
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HF 


Highway Enpneenog G Diesel Eng 

ae ae torr eee vice 

ious eee tee 

Fara Hasan" Bieaeee 

eee EERE. Bieter ta 

E eect Savers 
Siretitnee coum Haars Star sto ane 
ieee Sears a 
eRe BRR etn Queene 
BES Sot ms onene 9 ea a irs 
oz Bist Evia 


i 
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i 
i 


ay. State Working. Hours AM. PM 
Preset Poston Exployed by. 


‘Sci ation rate to mambers ofthe Armed Forces. Enrollment under. Bill and PL 16 approved for Wer Wa I Veterans, 
‘Canaan reigents send coupon to International Coresponcece Schels Canadian, Lid, Monreal, Cand 
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i ight raing 


ER 
BE SUPER REGEN 
ot RANGE METER SET- -UP 


ps4 


learn Fast... Earn Fast 
HOME TRAINING 
Planned For Your Needs 
You Build All These 
TESTERS... and MORE! 


LOW COST HOME RADIO TRAINING! 
fey Monthly Li pean 


Laws 16 and 346 


VETERANS: Approved for G.l. Training 
Public 
- 


NOW! ¢. CATIONS ye $$ 

TO SERVE YOU BETTER = f 

Mail Coupon to Location Sr 
‘Nearest Your Home Se | 
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INVENTORS | 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled ‘Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a ‘Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
82-M DISTRICT NATIONAL BUILDING ® WASHINGTON 5, 


Registered Patent Attorneys 


Patents leote send me copy of “Patent Guide for the Invent 
jecard of Invention’= form. This request doer net ob 
Trademarks Vise: = My, 
Copyrights Address_ 2 


Q 
= 


r 
{ 


J-M District National Bidg., Washington 5, 


Dd. c. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 
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Costs You Only 5¢-You Get $6.00 


la the th 


1 BRONZE 


© tne ate il it 

2 ie see ne 
‘scot 

hate ’ r 

ct ant 4 

fae Pn 

hori | Don gla 


eur Oe Bass 


string right at home 

AGT NOW! We will send you 

all the details. absolutely 
free 


PKK TAVE 


Company om 28 
2117 W. Manchester 
los Angeles 44, Coitrnie 


‘Rosh me FREE fll particulars af once 
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Letters 


Sir: 

Didn’t 1 read somewhere some time ago 
that Devon Francis, the Porutar 
writer who described his flight in the super- 
sonic jet plane in the September issue, was 
about to publish a new aviation book? Is 
it out yet, and where can I buy i 

Howarp SranzeL 


Chicago, 1. 


We've been waiting for someone to ask 
us about that book. Now maybe we can 
work off a little of the pride we've been 
carrying around since it came out in June. 
Called “Flak Bait,” the new book is As- 
sociate Editor Francis’ first venture into 
what he calls the romantic aspects of flying, 
and is the story of twin-engine air bombard- 
ment in World War II. Published by Duell, 
Sloan ¢ Pearce, it contains 64 pages of illus- 
trations and can be purchased at bookstores 
or by mail from the publisher at 270 Madison 
Ave., New York 16, N. Y. With Christmas 
coming, need we mention that the book 
might solve some of those what-to-get-him 
shopping problems? 


w 


Sir: 

Would you please explain the theory and 
practice of water injection into an aircraft 
engine to increase its power and_conse- 
quently the velocity of an airplane? What 
is the usual pressure necessary to force the 
water into the cylinders, and what is the 
result of continuing the practice of water 
injection? Could the principle be applied 
to jet planes? 


oping Engines Up with Water 


B. D. Batanac 
San Francisco, Calif. 


To answer Mr. Balanag, PS called on Col. 
C. H. Welch, of the U. 8. Air Force, whose 
reply appears below. 


Sir: 

‘When used in the conventional recipro- 
cating engine where considerable super- 
charging is used, water is injected into the 
inlet air stream and is used primarily to 


INVENTORS 


Patent laws encourage the development of inventions. 

We recommend that an inventor employ a registered Patent 
Attorney or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 


upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attorneys able to readily understand 
inventors’ disclosures, to advise concerning patentability. and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
Protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS ¢ TRADE MARKS = ® ~— COPYRIGHTS. 
142-5 VICTOR BUILDING, WASHINGTON 1, D. C. 


tion Record” form ot once. 1 understand this request does not obligate me. 


i 

{ McMORROW, BERMAN & DAVIDSON 

i Registered Potent Attorneys 

{142-5 Victor Building, Weshington 1, D. C 
{Send me your Potent Booklet, “How To Protect Your Invention”, ond elio “Inven- 
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reduce the high fuel-mixture temperatures 
to the cylinder which result from compress- 
ing the air or air-fuel charge by means of 
| the supercharger. This cooling results from 
| the high latent heat of the vaporization of 
the water which is turned to vapor or steam 
due to the high mixture temperatures pro- 
duced by the supercharger. This cooling, 
through reduction of the high mixture 
temperatures, permits operation of the 
engine at higher powers due to the reduc- 
tion of the tendency of the engine to 
detonate because of high mixture tempera- 
tures, 

Water injection on this type engine is only 
beneficial where sufficient supercharging is 
employed to permit taking advantage of 
the cooling properties of the water and 
where the engine is operated at powers 
close to the detonation limit of the fuels 
used. 

On this type engine, water is usually 
metered into the intake manifold at_pres- 
sures equal to that employed in the carburet- 
or and will vary, depending upon the type 
of engine and point of injection, 

Ordinarily whenever the reciprocating- 
type engine must use fuel in excess of that 
required for maximum economy operation 
to provide rich mixtures to escape destruc- 
| tive detonation, the excess fuel performs a 
g function, and equivalent amounts 
usually be substituted, 
pect to the question concerning 
the practice of continued use of water in- 
| jection, no adverse troubles have been en- 
countered from this practice, although 
ordinarily water injection is only required 
for take-off or combat powers, 

The use of water may be applied to turbo- 
jet engines, in which case the water acts to 
reduce the compressor outlet temperatures, 
ing the burning of more fuel without 

itical turbine inlet tempera- 
tures and, in addition, adding to the mass 
| flow of gases to the turbojet engine. 
| Co. C. H. Wetcn, USAF 
| 
| 
| 


Public Information’ Officer 
Headquarters, Air Materiel Command 
Wright-Patterson Air Force Base 
Dayton, Ohio 


| Battle of the Abacuses 
Sir: 
The abacus article in the August, 1948, 


issue of Poputan ScieNcE was more than 
| entertaining; it helped me bear out an old 
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In construction, 


REMEMBER—In a national emergency, trained Diesel 
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resolution to collect only those souvenirs, 
while overseas, which might be useful, 
The Japanese abacus which I liberated 
while stationed with a Fifth Air Force unit 
at Showa, Japan, had me stumped, but now 
I can buzz through my addin’, subtractin’, 
and goesintos with it. One’ thing still 
bothers me. Mr. Loy’s abacus has 11 rows 
of beads, while the Jap model [shown 


below] has 21. How do you make use of 


all those extra beads? 1 hate to see them go 
to waste! Also, are the little black dots on 
ding bar of any significance? 
earing the answers 
to these questions. Perhaps your abacus 
department can produce them. 

Jack Wison 


San Pedro, Calif. 


Our abacus department—although some- 
what understaffed at the moment—reports 
that the 21 rows of beads in’the Japanese 
model permit more complicated figuring 
than does Mr. Loy's simplified version. 
However, many Chinese abacuses also have 
21 rows, and Mr. Loy himself is soon bring- 
ing out such a model, designed for engineer- 
ing work, that will do practically everything, 
even square root. The black dots are for 
convenience in handling large numbers, 
They correspond to the comma we use to 
separate our larger figures. Incidentally, 
the Jap model, although as versatile as the 
Chinese, is more difficult to use, Mr. Loy 
has only one row of beads 
ing bar instead of two, 


In your October issue, page 116, in “Prop 
Gets Dry Run,” the statement is made that 
“The manual turning (of the propeller) is 


INVENTORS 


Unless an inventor is thoroughly familiar with 


such matters, he is advised to employ a compe- 


tent registered patent attorney or agent as the 


value of patents depends largely upon the skill- 


ful preparation of the specification and claims. 


For his guidance, the following are the usual preliminary 
steps which the inventor takes toward patent protection. 


The “Evidence of Invention” form men- 
tioned below is offered as a convenience 
to the inventor in making his disclosure 
of invention, 


The inventor should date and sign his 
disclosure and have it witnessed by two 
or more persons who are capable of 
understanding his invention. The disclo- 
sure should then be mailed to the regis- 
tered patent attorney or agent whom he 


selects to assist him. The disclosure should 
be accompanied by a letter authorizing 
the patent attorney or agent to conduct 
a preliminary search among previously 
granted U. S. patents for similar types 
of invention. The patent attorney or 
agent then prepares a report of the prob- 
able patentability of the invention and 
recommends the further course the in- 
ventor should take, provided the report 
indicates possible patentability. 


firm is registered to practice before the U. S. Patent Office and is 
available to assist inventors in the preparation and prosecution of their 


cases. The coupon below is suggested as a convenience to the inventor in 


starting action on his invention. 
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Reginered Patent Attorney 
© HOP 


VICTOR J. EVANS & CO. © Merlin M. Evans 


Merlin Building, Washington 6, D. C. . 


Please send me without obligation « cobs of your booklet “Patent Protection For 
Inventors” together with your convenient “Evidence of Invention” form. 
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routine to clear out engines prior to starting 
and to make sure there is no hydraulic block 
in the feathering mechanism.” 

As I was a Flight Engineer in the RCAF, 
when one of my duties was to carry out 
this procedure, I would like to point out 
that the manual turning is dorie not to 


check the feathering mechanism, which is 
| 


done after the engines are started, at which 
ime the props are “run through” from fine 
to coarse pitch several times, but to make 
sure there is no hydraulic block in the lower 
inverted cylinders of a radial or inverted 
in-line engine. The crankcase oil tends to 
seep into the combustion chambers of these 
cylinders, and as oil will not compress, 
serious damage would result if the engines 
were started; thus the manual turning. At 
least that is the explanation we were given. 
G. H. Lecce 


Galt, Ontario 


Mr. Legge and the RCAF are absolutely 
right. PS stands corrected. 


M 
Sir: 

In your October issue of PS you have a 
very interesting feature on Model Racers 
setting a 128-m.p.h. record. You, I believe, 
re a little behind in your record. It is 
jow over 135 mp.h, 

Here in Clarksburg, W. Va., we have a 
Thimble Drone Race Track at the Benedium 
Airport, where we held a sanctioned race 
Sept. 19th. We set records in the classifica- 
tion of Gear Driven Cars, A record was 
established of 80 m.p.h. 

We are to have another race soon and 
we'll break that record. It’s the only 
Thimble Drone track in the United Stat 

Joun Reeves 


lel Racers Set New 


ecords 


Clarksburg, W.~ Va. 


Doing It the Hard Way 
Sir: 

In your “I. Q.” column (p. 197, Sept., 
1948), that trap door looks very silly. Tell 
Mr. Chi that a piece of screen, chicken 
wire, or fencing would work better and 
keep the dogs in or out when it rains. 

Winuiasc E, Wire 
Princeton, Fla. 


Mr. Chi undoubtedly thought of this, but 
sometimes the hard way is more fun. 
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JOHN N. RANDOLPH 
Registered Patent Attorney 
205 Columbian Building Washington 1, D. C. 
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- Get Ready VES | 
at CO, 


Choott 7c 0 OR 


; f vaiveeecaen eevee Now, LARGEST, OLDEST, BEST EQUIPPED 
in Hloctreity of feats sre aa ‘eis SCHOOL OF ITS KIND IN THE U.S. 
NOT “HOME-STUDY” COURSES Pick Field You Like 


Oana Lnrn Deeg tl ere pot enon 
ive outlay of eqvloment, Not by wrespondence, but actual! shot — il 

pe ee aed pee comree fer) 

shops that has been training men and young men for over 49 years. Big FREE Book 


Whether you prefer 
Biecirctsy of, ie 
rai om etal ea 
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Have bit, fy ae 
ed book on each 


sour nd we'll send 
you the one You want 
Sethu obleaton Mati 
coupon — TODA’ 


Big fuse in Power Plant Work, Mor for C 


fore and Shoo 


1B. W. COOKE, President 
| COYNE MLECTRICAL 


ND RADIO SCHOOL. 
watt, Cteage 12, 1b 
FREE BOOK for ¢ 
mth for men 


mx monthly payments. after | ma 
Eraduation” Many cara wits learning: 


G.I. APPROVED. 
Founded 1839, 1, W. COOKE,President 
ELECTRICAL AND 

RADIO SCHOOL 
500So.PaulinaStreet,Dept.93-73H,CHICAGO12, ILL. ; 


ELECTRICITY ( RADIO—TELEVISION 
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vj 
ME-—in a Rut? 


YES—you may be in a rut—just getting by— 
and not fully realizing it. 

Every day you stay in that rut you “dig 
deeper"—make it harder and harder to get 
out, 5 

So today while you think of it, take stock 
of yourself—are you getting ahead as fast as 
you should—are you satisfied to go along in 
& small job at small pay the rest of your life? 

Hundreds of thousands of our students 
have won promotion and more money—and 
the prestige and happiness that success brings 
—perhaps we can help you. 

etter investigate—the coupon below is for 
your convenience, Just check the field of your 
choice and we'll send you without obligation 
full information on that field—the require- 
ments and opportunities—plus ‘en Years’ 
Promotion in One"—a book which has 
helped many men. 

Take the first step to get out of that rut— 
make more money—get a better job. 


LASALLE Extension University 
A Correspondence Institutio 


Dept. (IEE Chicago 5, Ill. 


LASALLE Extension University 
A Correspondence Institution 
AIT $, Dearborn St,, Dept. 1283-R, Chicago 5, Ill 


1.1 am in a rut, T dont want to stayin it. Plone 
Heat! ‘me your fier Aecpees booklet sa the be 
Ete marked below and full information sbout your 
sparestime training 

er Accountancy 


‘Machine Shorthand) 


Mer 
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PRINT YOUR OWN 
POST CARDS 


Bide routes sale, naures and cone Ml 
Sitac GER STENCIL BOBLICATORE 
cet, Anepecenegs, Noses 
tae For ree Easels se fot 
Be Cope cece nh a sts iets 
Retreat ates 
Fhce iat orren: 
fey Wane ant a Gent Gute ule 
Heder Fart the CENT mo gusto ac 
BB The GENT muse sll sell! you be the Judge 
BOND EQUIPMENT CO. + Dept. 151 


6633 Enright © St. Lovis 5, Mo. 


SEND NO MONEY + FREE TRIAL OFFER 


CORRESPONDENCE COURSES IM itor 
RADIO od ELECTRICAL ENGINEERING | Te! 


+25 


wae 


LINCOLN ENGINEERING SCHOOL, 


» BAKING 22 Zome 


Baking sone 0 high indus 


trios in wastes, Not scasouable, Dut year 
ood eld for tra 


forough baste spare tithe home study cou 

gala to apt 
is 

Opportunities in C 


SHORTHAND in 
6 Weeks at H 


RiTiNG. ny 
Be a Notary Public. Largest legal supply house, 22 
cities, guarantees your appointment by governor if you 
qualify, equips you completely for $16.97. Respected 
Public office. You certify legal papers, use official seal 
made with your name, collect fees. Easy. Notaries 
needed everywhere. Be one. Write— 


STATIONERS EXCHANGE, Boerne 3, Texas 


Mail Order Season $$ $$ 
SSSSS is here again! 


MOW Is the time to get started on this t 
‘making business. There is big money to be 
Winter and spring—why not CASH IN ON IT? Amazing 
particulars FREE! Send card today to— 


fo virm akA; MEDVED COMPANY, Dost. 


AMAZING, MULTI-PURPOSE SHAFT TOOL 
LAFAYETTE ‘IT’S FLEXIBLE! TRY ONE! 


Err eprarze being. ending poling Picea 
wuaced ‘esto, 1300 rpm at handpiece =| 
CONCORD Tee aciecc entices batten erat prefer 
‘cut worship: Takes any sandand 9782" or U5 
‘Seb tea, 3 Beie aba plasiceoered er ileee 


yr UVARTe Ry | Eee es 


ron “in leads wood cabinet wt, 7 Ibe 


WONDER GUN 
500,000 BEGINNERS = 


HAMS and PROFESSIONALS FOR 


BETTER HIGH 
a SPEED SOLDERING 
You still have time to ord E Ne waiting for ir to beat—merely 
you don't delay, Rush the handy order coupon t0 the 
Order center nearest you (Chicago—New York—Atia 
We'l give you same-day service! Or shop in person at axy 
‘one of our outlets listed below. Ye 
THIS Is IT! 
FMAM CHASSIS & SPEAKER 
at feast $251 


[Nes JBNISISSPCEaraBader-12 Jor he 


BUILD | YOUR OWN FILING CABINET 
STEEL 


‘op, bottom ot 


rer 
vr Melty red 
‘item ayotrms: 2 ounce magnet Incapable 
St fing 10-12 tpt Vee 
Tinpadce 8 chin No. UNTOVAT 
Shoe wed la sees #395 


ins FREE! sic 180-race catatoc 


"Why didn't I look in the Lafay. Cults your costs on radio, tele- 
SttecConcord catalog first? vision, electronics, and tools 


‘That's what you'll say when you 
set Your cong ot thie Camoat Money Saver! 1 the 
ove TOO edition, nt ut. 180 pages cramned 


Stel ria tings Tuber feet No wnpty negara inthe woe? 
Sse mi ‘ris li .- $@S DESIGNERS, INVENTORS, ETC, ‘Tor moonre you mend far this eatnog. the more you ave 
RUSH THIS COUPON TODAY 


cS = tne” = ee ee 
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a — RADIO E255 Peaches Sty Atlanta 3 
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E 
Sees 


Sa 


ai eeesceaatt = 

tien jt ot) Cm tanasasar.. 
& ‘i Ome tmsai.. 
SS4tglo me aaa. 


‘Walnut abet. Beackets Se any topo at bed. Ta 
$205 valget No. LOGIE. Ship. wt.) Ike. 3279S 


USE COUPON FOR 
ORDERING AND FOR 
FREE CATALOG 


1 ill remit fw conta potagerehen order ie recieed. 


LAFAYETTE-CONCORD ; --- 


world’s largest radio supply organization ssonsas 
100 SIXTH AVE. NEW YORK 13, 

904 w.snoraom Blas olesnoOT ane CENTRAL AVE NEWARK AD soy is secs 

229. MADISON ST., CHICAGO 6 - 265 PEACHTREE ST, ATLANT 
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neayedienarte | “Famous BAILEY 
PACPUETEMT) fils, \ |) TECHNICAL scHoots 


OFFER THE FOLLOWING COURSES: 


await men qual 
ment. Can you 
‘ment opportuni 


ied in Diesel, Tractor and Heavy Equip- 
sdvantage of Diesel job and advance- 
fast-growing eld? 


COMPLETE DIESEL COURSE AVAILABLE, 


ag ts 


BAILEY a ICAL SCHOOLS 


1656 So, Grond d., St, Lovis, Mo, 
MULTI PURPOSE 
POWER TOOL 


465 Colifornia St, Son Froncisce 4 


LEARN IN a i 
CARTOONING eee & ey 


SEND FOR THIS FREE BOOK NOW! 


Increase your earning power. Become, thoroughly 
& wel paid profession. Withowt obligation, 


fields (book, lists details of 

Bomne study courses, compiled by: world wathorites 
efor yourself how you can soon earn more. dol- 

Tare. Write today, to : Canadian 

tad Technology, Ltd, 469, Century Building, 412, 

Sth Street, N-W.. Washington, D.C. 


Special discounts Jor Veterans and Servicemen 


ar SAX-SLING 
oF NEVER SLIP OR KINK ya 


a) ATAU goon orauens 


ts of 1845 Little 
srger Books 


MAIL THIS COUPON NOW 


Send for my free 
Bi 


Age 


cn Bend SLLBD for your ef any 
new magazine, The Critic and Guide. 

E. HALDEMAN-J 
Dept. A-2468 


“CANADIAN ENQUIRIES: 219 Bov Street. Toronto T.| 
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Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today’s unlimited opportunities in Radio 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


are needed in the erent modern 


Msteriet Are Up-to-Gety, Pra etter) 
National Schools Master 
basic and aa 


You Learn me Building fe Redlencigae 
je 


Both Resident ond 
OY, SET, THIS AND OTHER VALU. | Home Study Courses 
ABLE MATION IN THE FREE Ofered 

RE LESSON: 


How They 


APPROVED 
FOR 
tes" ye || WETERANS 


vouher data with dlasrains 


NATIONAL SCHOO 


NEW PROFESSIONAL MULTITESTER LOS ANGELES 7, CALIFORNIA EST 
INCLUDED 


Check ee 


hus, priaatlg enue tuatrys atonal Scheolt. Deot. 5.12 
3006"South Fizcer 


= cry ZONE... STATE 
GET THE DETAILS—SEND THE couron I Soest bes voce ot eset er 
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CAUGHT BY THEIR 


Do you want 


..to go to College? 
or to enter a Profession? 


eh as Account , Dentistry, 
Teaching, Hoetal iy, 
Optometry. Bmbals opedy, Lan, Medicine, ete) 


Can Train 
CRIMINAL INVESTIGATION. 


‘ond IDENTIFICATION 
et WORK AT HOME! 

‘chicago, oy 

“schoo! sducntion NOW. Write TODAY! 


Al 
Dept. 1569.1920 Sunnyside Ave., Chicago 40, I. 


rove FLIGHT aon 


Genuine A-6 will bees 


‘SURPLUS MERCHANDISE DEALERS, Dept. P. S. 
38 WEST 30TH ST. NEW YORK, N. Y. 


[ ELECTRICIANS 


Get this Great Book Fr R E E 
a For Merely Examining 


Coyne’s NEW Pay Raising 


8 aPriieD ELECTRICITY 


: RAISE se MSTERS 


SS). The new wonder animals from Syria. 

¢ Often called Toy Bears, Delightful pets, 

& Everyone wants them. Laboratories need 

F> thousands. Clean, odorless. Raise any- 

{ where. A profitable and interesting hobby 
vusiness. We furnish breeders and instruc: 
2s. Write today for free book. 

SULF HAMSTERY, 1540 BASIL ST., MOBILE, ALA, 


Pee TRIAL pet your oar 


34 poputar sciENCE 


ity Auto Repair Job 
isadch torYOU! 


MoToR’s AUTO REPAIR MANUAL is Showing Thousands 
of Men How To Handle ANY Job on ANY Car— 
Faster and Easier! Now Let It Go to Work For You! 


ITH MoTOR's amazing = 

‘AUTO REPAIR MANUAL 

you can whiz through ANY 

Job—in LESS time, and with 

LESS work! 

make, model 

mo to itt 

follow ‘book. 

radiator to’ re: 


A boy ean eantiy Comes A pushov' 


z “EVERYTHING You Need to 
Know about EVERY Make 


Nothing like MoToR’ 

AUTO REPAIR MANUAL hai € 

fr been published! Tes Just 
ir plain-talking ‘engiovers 

from ‘every. auto. lant in 

‘America wot together to show 

youaverything you need to ne 
ruelvon had ‘destzned’' belt Atamual ine VAC the felt 
Brings "you'the complete are [iat m few who have taid 


‘dope from over ‘130, Of 


flat Factory Shop Manuals, “Te i ig zoo-page } Covers Every Job on Every Car 

tovrend and ‘eanyctovunder. poe. measuring Si. 0x TT } guilt from 1935 to 1948! 
oid lanwunne Yecatae t’opeds “fst ‘for | Nearly 200,000 service and repale 
Hore, right at your finger- “working ‘while vou read [| Nett”, 200.000, sore 


tlps—are over 200.000 serv- All'you have todo i look up 

‘adjustment. re- the Wulck index-—and it leads 
tine-up facts ‘on You to the ‘right page ina 
ndard makes and mod~ fifty. ‘Then you just’ follow 
Js built from 1995 to 1048) the simple. instructions. step 
More" than "1700" cut by. step. -Eversthing ie set 
photos. diaerams, and draw: forth so clearly you simply 

BiOW'you exactly what CAN'T no wrone 


clear’ test PELL yout 
seating’ tg Army "and SEND NO. MONEY 
Ro'wonder thousanis'of mato find, out, for yoursett— 
Fepairmen call it thelr auto jithout risking = cent—how 
wate baekacne” “Bibte" | ie tee Fee ae 
Hah ‘the Couson withart 
WhyThousandsRaveAboutlt money. hes i ani Pee 
Thousands of men have [lot cae Micah e's 
son Escovered "Goats esate 


American Ferd Na 
. Oldsmobite 


WORTH BIG MONEY To: | 32) re he 
Mechanics — Repair Men Rothing. 

Hendynen Serta Stton 

Scopes Onn 
fome Tet Orn 


ya want): 
AUTO REPAIR MANUAL. I! O.K.. T 

remit $1 in 7 days {plus 39e delivery charges) 

$7 monthly for # months and a nal payment of 93 
ter that, Otherwise I will return book 

‘days. (Foreign price, remit $8 cash 


MoToR's TRUCK REPAIR MANUAL. (Described 
atriett) iO... {will remit $2 in'7 days, and 


Same FREE 7-DAY Offer Applies On $7 monthly for 2 months. plus 38¢ delivery charges 
With final’ payment. Otherwise {will return beck 


| 
| 
MoToR’s TRUCK REPAIR MANUAL | Err)" oth ba 
| 
| 


Covers EVERY job on EVERY truck made 
ince 1936! 1400 ictures, 952. pages. 200.000 
facts, Warranted to contain every essential tact 
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METALIZING ‘3% 


BABY SHOES (\% 
AT HOME IN 
SPARE TIME 
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rte eat 
euaraksanas 
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E ce eos 
n'a No-itink Trial Money Back Guarantee. 
QUICK CASH WAITING 
A 
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COMPLETE 

MONEY 

MAKING 
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salt a MONEY 
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~20NR__STATE, 


“Can a Man My Age Become a 


Hotel Executive 


Even Though He Has No 
Previous Hotel Experience? 
ould vou lk, to step Inte a well-pald position 
‘idee ri Pa 
Stina Meatase 
& eons Future? ‘the guceese of Lewis 
fuaatae from 18 £6 80 SHOVES yuu car’-thoueh you Dever 
Era fainute's cspetcnbe bx hone’ Work 
W. Brodley Hell Becomes Hotel Monoger 
Increasing His Income 50%, Although With- 


Hotel or 


i A 
- Ballad ¢ 
Wwork in a Chicago. toteL. Within. 60 aye T was 
Ihade Muperintendent of Kerviee. Heceatiy 1 took 
he "Y" eae and am my own tons 


‘Spare Time, Home Study Training.” 


FREE Book Gives Fai 


Our FREE Book, “Your Big Opportunity,” explains how you 
‘ean qualify for s well-paid position at home. In lelsure time: 
fells how you are registered FREE of extra cost in the Lewis 
National Placement. Service; shows hdw you can be a Lewis 
Certified Employe—certified to “make wood” when placed in 
‘position. Mail the coupon NOW! 


1¢ the Free Book. “Your Big Opportunity.” without © 
ion. T wish to know how to quality for « well-paid # 
Dosition at home, in my leisure time: 

Name. 

| Address. 
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sees tag are Msi WP Liss 


"selected 0. a Toughest JOB 


750-20 MILITARY 8 PLY 
Ne CTS het Ain 
Se 


st ANDARD TIRE 
. Broad St. Phila, 30, PA. 


INCLUDED: Eye Glass Case, Wi 
Eye Glass Cleaner with each 


Prices, ‘Chart! 
+ Broken Lenses Replaced — 48-Hr, Service, 
LEE EVE GLASSES, €0.. Dept: 

‘St. Louis 13, Mi 


‘Glenn and Mothproof rags a 
“in the home.” Patented. eq 

shop needed: Duraclea 
its up to $20 a day on 
Those Nationally “Advert , 
ate. fepeat customers. Easy to. learn 
Ly established, Easy terms, Send to: 

y for Free Bookiet—Full details. 
DURACLEAN CO., 18-DCT., DEERFIELD, ILL. 


ELECTRICAL TRAINING 


trial electrical engineering, including radio, 
pares for technician, engineering aides, Ai 
training. 56th year, Enter April 4, September 6. Catalog. 


RUPTURE! 


amazing Air-Cushion 
fiventon allows body 
freedom at work or play. 


Eight, neat, cool sania 
Dati, cheap. Day and ight protection 4 
Reteronnpport weet Sond sostinepestiy bat art, 


No risk. Sent on Friall Write NOW for free Booklet and 
Results. spondence confidential. 


Prost of ‘All corcest 


Poc-Kit Pal Radio 


Electronics 


Amazing New Helps 
Prepare You FASTER, EASIER for... 


Radio...Electronics 


Here's good news . .. big news .. . our BIGGEST NEWS in 
17 years. The equipment pictured at left gives a partial idea 
of D. remarkable. new combination of shop-method 
training aids . . . to prepare you AT HOME for your start in 
Television-Radio-Electronics. 


you AND ALL OF THE EQUIPMENT 
AT LEFT... MAKE OVER HOME EXPERIMENTS! 


You also use 
+ @ DTI. Exclusivet 


DeFOREST’S TRAINING, INC. 


CHICAGO, ILLINOIS 


Se ee, ee 
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@& MADE $14 PER DAY ONE YEAR WRITTEN GUARANTEE! 
While Still Learning ARMY AIR CORPS 16 JEWEL 


“By the time J finished half your course, 
Twas making $14.00 per day. T have mage 
énough on the side to more than pay 
for the course—"" y.4.4.—West Vieginia 


(eat" ELECTRIC 
APPLIANCE 


REPAIR & SERVICE 


Dapolest 


2, fe 
HS, alse, Dept, REST 


We Include An 


rom, et 
REFRIGERATION} a 


INING $CHOOL 
i Dept, 8.813, Los Angeles 3, Cal 


Dear Sirs: Please’ send me, without obligation, 
ooklet and complete details 


I MAKE YOUR OWN 
RUBBER MOLDS 


ash trays, orna- 
‘ete. Use rubber 


molds’ for speed. prod 
tions MAKEYSUROWNE Sat 


ple Kit only 81,00 plus post 
age. Write for Vew Catalog, 


Route 2* Dept. 3+ 


in basement or garage 
cast thousands of per 
fect book ends, plaques, 


PLASTIC ARTS STUD! 


“CARTOONS! 


DON’T COPY—LEARN TO ORIGINATE! 


| RAYE BURNS will tench you HOW to CREATE ORIGH 
CARTOONS ‘st “home. that you may’ ecules 


JOBS 
START AS HIGH AS 
$3,351.00 YEAR RCRAFT nd ENGINE MECHANICS (A & E) 


VETERANS GET PREFERENCE Train on famous Northrop Field —New closses starting soon, 
te for illesoted cotolog. 


AVIAT ON A\TRAINING 


/ Gentlemen: Rush to me, 

tenograph FREE of charge, list of 

Many Other Jobs == US. Government big pay | | IF YOU WISH TO PROTECT YOUR INVENTION, 
grr meapy © johs. Send FREE 4o-pase | J Kom held tote soem pro bye 


IMMEDIATELY 


i g fer i mn 
book describing salaries, vaca~ 
Sommon Education © one hours, work, ete, Tell me CARL MILLER 
4 CRESTOR REGISTERED PATENT ATTORNEY 


Mail joolworth Bide... 35th Fleer, Dept. 1: jew yoru city 
Cre [ree aE ke kt H 
Topay— / pete sesceennseennneeenneeein 
ae See eee eee eee eed 
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AS GILBERT CHEMISTRY LABS 


WIN FAME AND BIG AWARDS 
WITH A GILBERT CHEMISTRY SET 


Here are Chee of the 


168 boys WhOshave 
won fame and im- { 
portant cash awards i 


with Gilbert Chem- 
istry Labs. You have 
an opportunity to 
do the same. But be 
B sure to start right— 

with a genuine Gil- 

bert Chemistry Lab. 


SOF rents 


‘The New Gilbert Labs hove all these 
odvanced features. 
NEW"A2, meta cobinet—rugsed, 


V. Rasleel, Je, 


NEWS xn eee ce 
Ene eee 


NEWT Zi. he fr 
NEWB. arr btn 
NEN-Reraege, tpt, ns 
‘tles with label side out. ied 
NEW" Ser meet 


aoe! 


compartment blue metal cabinet 
crammed with chemicals and apparatus. 
Large manual describes 389 experi- 
ments. $7.95. Price Denver and West 
slightly higher. 


‘The new Gilbert Chemistry Labs are far more than 
“toy” labs. Range of chemicals and apparatus are 
based on real laboratory technique. Make strange 
chemicals change color. Transform a liquid into a gas 
—then into a solid—finally to a liquid again. Write 
messages in invisible ink or fire ink. Make a chemical 
weather flag. Do fingerprinting. Turn a salt cellar into 
a miniature gas volcano, Hundreds of spectacular ex- 
periments in organic, inorganic and electro chemistry. 


$200.00 IN ANNUAL AWARDS 1p the boy do- 
ing what, in my opinion, is the most important research 
in Chemistry, Microscopy or Electricity in 1949, I will 
award $100.00 in cash. To the ten boys doing the next 
‘most important research, I will award $10.00 each. 
Applicants must not be over 17 years old and must 
send me a full description of their experiments by 


May 1, 1949, BC flor 


Founder of the Gilbert Hall of Science 


FREE ! SUPERMAN! 


‘Gutdert Hall of Selence 
S01 Erector Square, New Haven, Conn, 


‘Rush free book “With Superman at the 
(Gitbert Hall of Selence.” 


Name. 
Street. 
uty. 


Sta 
(ie tter good wy ia the 
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Save 75% on Brand New 


PORTABLE POWER WINCH 


| SOUTHWESTERN Co. Dept, 512 
302-5 H. Hervey St. Okte. City Oke, 


‘BSTER'S COLLEGIATE is the most depend- 
ible handy dictionary for home and office 
jecauise it is a compact abridgment of the fa- 
mous Webster's New International Dictionar} 

Second Edition—“The Supreme Authority. 
Defines all the words most commonly used. 
tries, $5 80, $10, de- 


1,300 pages; 110,000 


PRECISION JEWELERS SCREW DRIVERS 


Complete Set of 8 for Every “Hobbyist” 


Zz THE IDEAL XMAS GIFT 
FOR EVERY HOBBYIST! 


JEWELRY & 
som toy ENGRAVING 


emer Trades with 


Greater Security 


Trained Men Always in 
Demand 


Advanced Train 
«+ Oly Latest 
Scientific Equipment and 
Feciites 


Write Today for Complete 
Information and Catalog 


KANSAS CITY SCHOOL OF WATCHMAKING 


America’s Most Progressive Horological School 
619 WYANDOTTE ST KANSAS CITY 6. MO 
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ELECTRONICS 


PRACTICAL TECHNICAL TRAINING 


Train for a substantial career in industry .. . or a business of your 
SERVICE nine own. Our time-tested Concentric System enables you to build your 

eitelviclty career step by step. Each 6-month course omplete in itself, yet 
$ Prepares you for advanced courses. Stay as long as circumstances 


countries, Faculty of 72 spe 
mittee. Terms start Januar, 


MILWAUKEE SCHOOL OF ENGINEERING 


Technical Institule—Founded 1903" 


TECHNICIAN 
nw 2 


itreer bullaing 


THOUSANDS NOW PLAY 


You, too, can play any instrument by 
this EASY A-B-C METHOD 


1 thine 1's 
thers hare 


‘dyad 
wwrmte to the U.S, Schoo! of M 
method” A’tree print and 0 

it wae to Tea 


"The result? Over 450.000, people have studied musle st home this 
simple," AB-C way. ‘They have found the hey to ood tines. pepe 
{nets and proie 

‘And that’s Fight now. Simply, mall the coupon. 
Get the proot iearn 


“iulekI 
rr Tookice—exumine. the pl 


‘SAVE 2e—Stick coupon on penny postcard 
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YOUR KEY TO MORE MONEY 


in electrical 

maintenance 
and 

repair work 


there ever auch an op: 


ie"the ‘great ‘variety of electrical. mainte 
yAY—from this wellsknown elec 
trical iibrary. You can too! 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


for old cores—DC and AC windl rst 

‘Induction, “motors.” ete One 
shooting ‘charts that’ show ‘quickly 
pecifie remedies, ete’ 


Take the first step toward improving YOUR future— 
‘Mail this coupon TODAY 
No money down—spacial price—sasy payments 


wo DIESEL- AUTO ° 
MECHANICS ans 


ALL PHASES 


01 AND 
allied e ee UNow, Na- 
ichools offers 


LS. Bent, PSD-A2 (Aut ty onelane or pete 


YOUR FUTURE IN DIESEL, tether 
he Ramps omc # ndecwiand 1 may Keep ai ‘ane tse 
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MENS FULLY CUARAMTEED WEW {' 


15-JEWEL WRIST WATLH 


ORIGINALLY sold up to $55 4 


Socrificed Because They're 
POST-WAR Surplus 


WATERPROOF — SHOCKPROOF 


ld: 


expansion band 
in 8 days Hf not 

MARYLAND DISTRIBUTORS, Dept. 116 

Baltimore St. Baltimore 


501 &. 2 Mid, 


Trained Men Get the Better Jobs 
in the Automotive Industry 


PRACTICAL SHOP TRAINING 
in AUTOMOTIVE MECHANICS 


BODY and FENDER REBUILDING 


I interested write or wire 


ATLANTA MOTIVE TRADES 
INSTITUTE gate wea Me 


POWERFUL 
BINOCULARS 


Treasure and Mineral 


LOCATORS 


ane in eficency, 
fhe "models, Miniatu 

‘anc ‘Credit, ee ‘availabe. 
Free literature. Dept. P3108, 


FISHER RESEARCH L LABORATORY I 


ELECTRIC. WELDER 


ee shied: {On 
alte 


WaPISWAUSENODL de weat CUTTING! Dept Sic, Felete OMe 


SEND FOR FREE iN | Payls Good 


i in 
ined mechanics 
for ee Big Industries 


OTE 


LEARN 14 A FEM Mi 
we rm AUT OHANICS 


TRAINING SHOPS— 
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BERMAN'S COLLATERAL LOAN BANK 
Dept PH 636-38 W. Blo. St, Batimare 1, MS 


SPEECH DEFECTS 


++. overcome in the privacy 


Automobile and 
Diesel industries making up for 
ay again be such oppor- 


lost time! ‘There 


better jobs or business 
in on ground floor and go up 
‘WHO ACT FAST, THING: 


of your own home! 4 


keep millions of cars, 


mb 


DIESEL MECHANICS 
locomotives, 


ruc pus 
m equipment. ‘Trained m 
d to repair, rebuild, install. maintain, oper= 

uipment. “A big field’ that promises ‘even 
r things in the years right ahead, 


264 W. 40th St., New Yor 


DEVELOP MUSCLES 


Says Dan Lurie 


A NATIONALLY KNOWN INSTITUTION 
tealn service mon for reirigeration, C. TT: executives wore 

Mechanics for U.S "army, Same 
ie x94 now. ‘The’ method that 


VETERANS 
will handle 


START IN AT ONCE ~ SEND FOR YOUR COURSE TODAY! 
Write to DAN LURIE, personal, Dept. 170 
1729 Rockaway Parkway, Brooklyn 12, N.Y. | 


Superette Dual Vacuum Auto Horns 
The Voice of Authority 
‘on The Highway 


Fill Out, Cut Out, Mail Today 
| FREE-IMPORTANT INFORMATION TELLING HOW 


| TO GET STARTED IN ONE OF THESE GREAT ries | 
SOMMERCIAL TRADES INSTITUTE, Dept, 1-12 


‘THE PROTECTUROD 
4033 Windsor Road, Youngsto% 


| Seperomeores 
MECHANICAL DENTISTRY MEE feast 


7 every ‘branch from Plate to Porcelain Work 
NE a ee aes eaitaas taal Tao | | Assess 
heal. No boo! 


PANY, Dept. 1 
7, Ohi 


ether Information aboot thet 


[Suns eee 


tion—practical training in day or might sch 
ho classes, Catal 


BUILD WITH 
MODEL-OF-THE-MONTH CLUB 


Excluscuee MODEL KITS 


EDUCATIONAL * RECREATIONAL * HOURS OF FUN 
New Idea just developed by the origina | 


REFRIGERATION 
AIR CONDITIONING 


HOBBYIST PRACTICAL ELECTRICITY 

= MAJOR APPLIANCES 
MODELS AND vice, Maintenance, Installation 
a gl eed 202 SO, 207H ST., BIRMINGHAM, ALA. 
cay way iS ie Veterans Inquire About Gt Treining 

* = aeueenon MAKE IDEAL GIFTS 
cae =< Free for Asthma 
conpnare eau 


WAND AND One yeary memshersh “7 | Ifyou suffer with attacks of Asthma and choke and 
| gasp for breath, if restful sleep is difficult because of 
. ership #108. For hours the struggle to'breathe, don't fail to send at once to 
DEVELOP —atlon JOIN TODAY. Act S er Asthma Company for a FREE trial of the 
ER ASTHMA MEDICINE, a preparation for 


quearive erie tisiiTED an ‘of paroxyams of Bron- 


the Front 
FRONTH 
temporary symptomatic 


pelt ehial Asthma. No matter live or whether 
you have faith in any n under the sun, send 

the Month today for this free trial, It will cost_you nothing. 

Froxrim Astuaa Co, 493-C_ Frontier Bio, 

462 Nuscana Sr, Burvau 1, N, Y. 


Sinaia we PHOTOGRAPHY 
LEARN 10 eee 


@ DESIGN 
@ INSTALL 
@ MAINTAIN 


GARDENS & PARKS. 


Read what students say: 
“= my income from a 

ping business has just been short 

W.P., Foride, writes: "course aided 
me in no small way to secure position as Assist 
ant Superintendent of Parks." F. 1, Coli, writes: 
“Thanks to your lessons ~ I won a'top staff job 
against stiff competition.” D. S., Michigon, write 
“Tam grateful for the fine course and it has cer: 
tainly greatly improved the outlook for my nur 
sery for the future 


ORNAMENTAL HORTICULTURE 


A thorough, constructive home study training for 
employment or advancement in Nursery Opera- 
tions, Park Supervision or maintenance, Landscape 
Designing or Landscape Gardening. Our 3 way 
Plan shows you how to start your own business, 
get a better job, or earn extra money in spare 
time. Send for Free information, 
APPROVED FOR VETERANS 


NATIONAL LANDSCAPE INSTITUTE 


YAWN SCHOOL OF PHOTOGRAPHY INC. 


NOW! you CAN BUILD YOUR OWN 


6” BENCH GRINDER csccincv's, 
Also available For Free Ce 
* Lethe Grinder Write 
© Drill Press Stond Workshop Tools 


m2 earwater, Fla 


evton Bed Dep PS-IR. Lor Angels 30. 
aa comet SEE ee tee BANNER ATE 
: SEND ONLY ‘Sis 00 
' Str ‘Your Tiny RADIO NOW! 
3 “NON VETERAN [] sy ‘Midway Soles Co. Dept. TPS-12, Kearney, Nebr. 
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CZF INTO) 


BE DRAFTING 
The Draftsman Plays a most 
A hu Important Part in- INDUSTRY 


Practically everything that’s built or manufactured these days 

DRAWING OUTFIT INCLUDED —{7'ccostrucced from blue print drawings prepared by the deafte 

with Drafting courses. man. He is the KEY man in industry. No new machines can 

All the tools you need including fold- Be built, no. bridges erected, 0 buildings constructed until 
ing drawing table. With them you can — rae = 

Put your ideas on paper quickly and — Drafting is clean, interesting, professionaltype work. ‘The 

With’accuracy, With training you are draftsman is paid well co start. And he has real opportunities 

all set to master Drafting in months, for advancement to high-pay jobs in Engineering, The tre- 

wenot youre at home, mendous production programs ahead in industry will require 


more draftsmen than ever before. 

Learn in Spare Time—At Home! Seok : : sh 

today for free information. See what this training has 

{or at the College in Chicago) done for others, what it can do for you, Simply MAIL 

‘A few hours of pleasant home study COUPON TODAY jin an envelope or use a penny postcard. 

every week—that's all. With Chicago 
‘Tech's help, you train yourself. ste} 

by step. This tested method—devel- 
oped over 44 years of C.T.C. progress 
“tyrepares men for good positions in 

industry. 


t/ 


‘rat 
ponies 

CHICAGO 8 ccs Sting 
TECHNICAL COLLEGE 
S-225 Tech Building, 2000 South Michigan Ave, 


BECAUSE MORE AND MORE PRODUCTS 
ARE BEING MADE OF PLASTICS! 


LOOK AT THESE iwousTRIES! 


AUTOMOBIL! {ff "| comspuserion gn —= — 
ELECTRICAL — TEXTILE! SPORTING GOODS [fag aa cp 
RUBBER COMPOUNDS LEATHER MARINE GENERAL MANUFACTURING 
ON AND ON —through industry after industry—thousonds of useful, proctical, every: 
day products made BETTER ond CHEAPER from some kind of PLASTIC. That's why men and women 
trained in Plastics can qualify for a great future. YOU CAN GET THIS TRAINING NOW AT 
PLASTICS INSTITUTE, the world’s largest and finest school devoted exclusively to Plostics. 


Insivte's famous Home Study Courve which prepores you 
“arry em your pretent activities, OF come to Coliternia 


wep ten 
eloped oder gidonce of tdviny iader No’ wevted tna st perene Selgin 
ar Hag Pe tae Foe aa, ae Sen te 


OF AT PLASTICS INSTITUTE’S RESIDENT SCHOOL IN LOS ANGELES, CALIFORNIA 
APPROVED AVAILABLE 


For Veterans For Non-Veterans 


PLASTICS INDUSTRIES : 
TECHNICAL INSTITUTE : 


© NEWYOR @ CHICAGO @ LOS ANGEES © 


ane 


pecemser 1948 49 


Mechanically Inclined Me 


GET GOING Sits wane 
IN A TRADE icin ae 
YOU LIKE wre ee ata 


YOUR Opportunity 


Now you can keep on earning on your 
present job while you learn at hone in 
spare time. "High school diploma 
required, Famous U. E. 
training methods 
over 21 years. Can include actual shop 
practice in Chicago. 

Feaident courses also a 

ACT NOW— GET SET FOR LIFE 

‘Today you can choose the field you like 

best for your career. Just check cou- 

pon and. in today for fall infor- 
without obligation. Better do 

itright now. 

TL UTILITIeS ENGINEERING INSTITUTE 

Dept. 3138, | ohenne 44, 1. 


Mail Coupon for FREE Facts Now 


Now She Shops _ 
“Cash And Carry 


Without Painful wvalty 

Many sufferers relieve nagging backache quickly, once 
they discover that the real cause of thelr trouble may 
be tired kidneys. 

‘The Kidneys are Nature's chief way of taking the ex- 
cess acids and waste out of the blood. They help most 
Deople pass about & pints a day. 

When disorder of kidney function permits poisonous 

in your blood, it may cause nagging 
loss of Dep and 
under the 


years. Doan's give happy relief and will help the 15 miles 
Sf Kidney tubes flush out poisonous waste from your 
jlood. ills. 


| An ASSURED FUTURE for 
Learn Profitable © 
WATCH REPAIRING “A, 


BIG MONEY WHILE LEARNING 

Study at Home— or at Our Accredited School 
Home Correspondence Course or G.I. Approved 
School Plan. Also, Post-Gra: ‘af school 


Correspondence students, 
Write Today for COMPLETE DETAILS to 


American Institute of Speci lized Watch Repair 


learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 
(AUTO MECHANICS WELDING—ARC and GAS 
[CUDIESEL MECHANICS =) MACHINIST 
(5) REFRIGERATION PIANO TUNING 

id For G. I.'s and Civilions 
(C Bopy-FENDER 
One of America’s Leading Practical Schools 


7 Fioors of Fully Equipped Shops 
000 Successful Graduates 


ished 1902—Day end Evening Classes 


Also the following Home Study Courses 
Ci ptastic (1 REFRIGERATION Co pieset 
"= =CALL IN PERSON OR MAIL THIS AD TOm= 


GREER SHOP TRAINING 


IM-38) 460 South State St.. Chicaso 
Pieces gent, isnt obtewsga feo laforwstion pe 
Ing’ trade checked above, iSpeciiy whether ‘you are 


Veteran £) oF Civilian ©) 


Age. 
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‘Powens iniwToTe OF wrPwavsn. 122 wWoshire Bd Det 


= PHOTOGRAPHY 


DY AT HOME. Photography offer 
asing opportunities for well-paid, fase 
‘careers, Success-proved ‘N.Y. I 
ag qualifies you at home. Also resident 
os. 30th year, Details FREI 
NEW YORK INSTITUTE 
OF PHOTOGRAPHY 
10 West 33. York I 


TENTS é 


AND TRADE MARKS |= 
¢C.A.SNOW ECO. 


REGISTERED PATENT ATTORNEYS 


‘a few cents worth 
of materials 
BRINGS YOU DOLLARS! 


DISPLAY 
PIECES. 
be 


‘Sos Make 


bab 
ale 


Fabric, Metal, Gloss, 
‘2 Plaster, Plastic or 
use Wo ‘ony Surface 


coe 
const ey 


INDUSTRIES 27° 


st aes ‘sock 


WINDOW SIGN LETTERS 
GENUINE GOLD LEAF 


SAMPLES FREE 
METALLIC LETTER COMPANY, 429 N. Clark St., Chicago 


—__STATE. 
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! Broadcast through your 
Radio with this New 
WIRELESS MICROPHONE! 


No Connections — No Hookups 
of any kind—Completely Wireless 
BROADCAST IMMEDIATELY! 


Broadcasts through any radio, in- 
ontained wireless 
‘marvel of modern 

ik imo 
purging 


electronic. engineer 


Use tt for fun at 
et Iaatite nat a tore 


Har 


Loads of Fun —and Practical, Too 


Ultra-Mike is highly efficient over a full 50-foot range, 
self-contained. with Itx own tube and iong 

ally replaceable) battery. 
Carry it with You 
its ‘fine modulation — its full-bodied 
‘with which your volee Is reproduced. 


SEND NO MONEY. 


‘gives high Adellty ~ performance. 


ORDER TODAY. 


Just send name and address and we'll send 


0.0.D. plus postage. or send $10.00 and 
we thip postpaid. Don’t delay. 


MAIL MART IN! 


Dept. EP 7 


Completely 
230 Grand Street, New York 13, N.Y. | Wireless 


(RUT 


1D NO MONEY. Just mail the coupon 
‘compe fa Big, Thick Auto 
Books. 20th, Over'3700 Pagest 
Whether you'are a inechaale or Belpe 

cr, take immediate advantage of 
EE EXAMINATION Of 

MAKE GOOD MONEY Now 


netic sf 


toca 
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wr “iiineally engineered transmitter in mike form | 


1 | 


BOOKS ON APPROVAL} | 


FUN for DAD 
and SON and 


EVERYONE 


igned car amazes everyor 
“PRESTO! 11 races of full speed cross ony 


iy veers at os 
joy endless 
Yascinating toy sedan ov 
‘eal flash, long running motor, sturdy all. 

Just enclose $1.00 which includ 
your’ Magic Sedan by 


‘STARAL NOVELTIES 


FINEST MODEL AIRCRAFT 


D 


b AWORLD’ 
em CLEVELAN 


[ora MODEL & SUPPLY CO. 
° 


WITH AMAZING 


NEW MAGIC DICE 


etapa 
‘dren 


How to Make Money with] — 
; Simple Cartoons’ 


fl 
4A book everyone who likes to 
‘bare, It 1s free; no obligation, 


KRTOONISTS EXCHANGE 


AMAZING NEW HOLLYWOOD PLAN 
Yes YOU can draw GIR 
EGVERS. It'e 30 simple-no mat 


fer what your age. Many artists 
0.00 er week 


Enyehere 
ists will teach you the se 
from "HOLLY WOOD. Drawing 
Praterlals furnished. Be a suer 
cess: Write NOW Tor free details 


F/SHOLLYWOOD SCHOOL OF ART 


$22 Mewrseed ane 
Soipwcea sar eane 


ow zone __state 


BiNocuLans $42.50 Troubled with 


SPRETATE a ae, cot oman 335]| DEAFNESS? 


Uns. Army 6 x 30-..... 


pPower Ragwer "$2.00 
_$2.00 


ir PEeOBe SS eon $5.95 
ee a et 


Tae WE 00 special 
TwansronMens, Western Hlectric, 

Brvolt 0050, Ni oo $4.95 
GANVAS SAFETY BELTS, Seis! Saabs, 

New, $3.00 val i 75¢ 
Wit Editon nwo! Gin Digcet totter lt our Ca 


then you'll be thrilled with the new 
revolutionary Zenith "75” Radionic Hear- 
‘You can order it by mail without 
11S. 16th St., Phila. 2, Pa. risking a penny. Let a 10-Day Trial® at 

home, at church, at business, prove it’s the 


finest hearing aid you can buy regardless 
Learn 7 of price. Saves you over $100.00. 
How to. 


HEAR BETTER 
or Pay Nothing 


(scoe commands and be Light, compact single unit. Costs less than 

la vensational knell tay ons a cent an hour for battery consumption. 
‘dominant, masterful persoeal Comes ready to wear. Accepted by the 
Council on Physical Medicine, American 
Medical Association. Mail coupon below. 
Let a 10-Day Money Back trial prove 
that this amazing, new, ready-to-wear 
= hearing aid can bring you the joy and 
mmedern yi happiness it has brought to thousands 


ONLY $1.95 Ta aeaalae of others. 


ON Frm ‘Trial offer avatiable on direct sales by Zenith 
SEND NO MOS i Radio Corporation or itr nubsidl 
rie fpneti ‘Look onty to your doctor for advice 

on pour ears and hearing 


| GABARDIE =, new FENITS _ sanionic 


Makers of the World-Famous Zenith Radios, 


GIVE THE GIFT OF BETTER HEARING 
TO SOME LOVED ONE FOR CHRISTMAS 


~MAIL THIS COUPON TODAY- ~~~ 
Zenith Radio Corporation 

Hearing Aid Division, Dept. PS-128 
S001 Dickens Avenue, Chicago 39, 1. 


& 
S = 
LINCOLN TAILORS nu eye yena ss 


EASY-CARVING STONE 2¢=s0enrssnsnm 


Fir ¢ send details of convenient time pay- 
For Artis, Sculptor. Hobbyist: Designer. ete. ‘ment plans, and free descriptive liter 
Imported’ Oriental Stone. Beautiful in grain 


and color! Cuts easily’ with pocketknife. ome. 
ENDORSED BY PROFESSIONALS! 
Kits $1.60, $2.60 & $5.00 P.Pd., E.of Miss. River.NoC.0.D. | | Address. 


FAR EASTERN SCULPSTONE CO., INC. 


ASPORTSMEN! c::°.ss THE MILBURN CUB 


BA Get oct NOW for Sping-A REAL 25 F cubourd crying handle. ALL THIS coupled wih cay staring AAMAS So 
om built aod rugged to—"Trls 1 Sn eobomy. 38 quarto fac Give 2 ours ceasing” ESOC a 

"SPAN and speeds up to BALP-HL.— All wanted S60-nectng 43:00 xra.--Sce Jour cir or ORDER POORER 

Menares Pull 0 HP.-AirconkedSlery re ach DIRECT fen faciory Shipping charges repaid i 

““Wnderaer exhassAusomatc eltcomreneat_ ah received with oder 

LUABLE TERRITORIES OPEN TO DEALE! 


|. MILBURN CO., 11861 South Main Street, Los Angel: 


110.00 Deposit 
on €.0.0. 
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FULLY 
AUTOMATIC 


YOU “SHOOT 
THOUSANDS OF 
HARMLESS, STAIN- 
LESS BUBBLES 


ORDER NOW FOR 
CHRISTMAS! 
Youngsters every- 
where love this gift! 
Made of strong, light 
aluminum, this new 
automatic gun 
thousands 
Jess, harmless bubbles at a loading, 
Easy to operate. Fun galore! But safe fun! 
ywhere in U. S., with 6 refill 
.! id, Extra refills, 
6 for 30c. Send check or money order. Add 
3% sales tax to Ohio orders. P. S.—Get 
Dad one, too, today! 


NOVELTY PRODUCTS Dept. km 


22 W. Seventh St.__Cincinnati 2, Ohio 


er 


STOOP... STAND ON 
YOUR HEAD 


S pectite ie Safety Device, 


Keeps Pocket Contents Secure 


‘This ingenious out-of-sight safety device holds any 
article firmly in your pocket no matter how ac- 
tively a ‘ously you. work or play. Insert 
Spectite into your shirt or jacket pocket. Its gentle, 
unnoticeable pressure and soft rubber sleeve pre- 
yent glasses, fountain pen, papers, cigars, ete., from 
ling out. Can't tear fabrics or Scratch items ea 
ried. No other carrying case needed. Spectite is 
strong, durable, easy to insert or remove. Just the 
thing for the active man— in the factory, on the 
farm — golfing, hunting, ete. Get this protection 
for just $1.00, postpaid. Order several today. 
Guaranteed to Satisfy or Money Back within 10 Days. 
Send check or money order. Sorry, no C.O.D.’s. 
Trade Mark 


THE MELLDALE COMPANY 
P.O. BOX 850, DEPT. P, STAMFORD, CONN. 


COMPLETE 
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FIREWORKS 


CHINESE FIRE CRACKERS 
1 Bundle or 1280—1¥%"" Cracks . $2.50 


1 Bundle or 1600—1 4" Crackers, 3.00 
8 Bondi 


BALLOONS—LATEX RUBBER 


UNITED FIREWORKS MFG. CO., INC. 
Dayton 7. Ohio 


LEARN NEW PROFITABLE PROFESSION |" 
At Home in 60 Days, Men & Wome, 18 to 
and women tn this p 


{ngs begin sooner, Rasy to learn. ‘Ne 
eeigoods to bay. No 
‘proaé business 


BY MAIL in 
' aA 


MIGHEST 
ROYALTIES and CASH 
FOR YOUR INVENTIONS 
ng, SeAVICR SUNPRRALLELEO" BY ANY 


UNIVERSAL MARKETING CO. 


354 South soring St. (Suite C) tos Angeles 13, Calif. 


‘STROTHER PATTERN SERV! 
eet. 7AM Sox 128, Belington, W. Va 


WHEELS-WHEELS 


BALL BEARING—STEEL DISC 
‘solid tire, Yer bore, painted red. 
Solid tire, V4" bore, painted red. 


ES 
fe sonia, de 
ieee Pee 
10" Dia. Heavy Duty. 24" Sem 
UNITED wnt. STAMPING CO. Dept. P8-42 

2786 Wi. 1isth Strect Chicane a5 


You! Pencil-size POCKET 


MAGNIFIES AREA 
400 TIMES (20x) 
PRECISION-BUILT 
SHARP IMAGE 


NOTHING. 
TO apwust 


OPricat 
SYSTEM 


@ ENGRAVERS 
© ENGINEERS 


Write Today for Free Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP-12, Chicago, lllinots 


Complete 
postage prepaid. 


Sorry No COD’. 


ELITE ALBUM CO., 316—6th St., Son Francisco, Cal 


TRI-STATE COLLEGE 


B. S. DEGREE in 27 MONTHS 


in Engineering (7 branches), Bus. Admin., Acctg. 
Science. Graduates successful. 65th year. 
farch, June, Sept. Write for catalog. 
c. 


ENGINEERING 


Coupon 


10m 


P“COPPER ART STUDIOS 
Dept 1,7266 Sunt! Boulevard 
iyweed 46, Colifernia 


DEGREE IN 
27 MONTHS 


Fash nn 5 delete 6 yet tite 
“ond free offer with ne obligation to me. 


6128 €. Washingt 


COLLEGE 


Ft. Wayne 2. Ind 


‘Zone___Stote__n. 
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a nuaeringt 
PROFITS Fy |. “ BIG PAY FIELD 


TW GET STARTED NOW! 1 WILL TRAIN YOU AT 
and — 


HOME UNTIL YOU GET A GOOD PAY 108 


Toots \ 
INCREASES PROFITS + INCHEASES sates pearing 
Complete 


FOR LAWN MOWER SHOPS + ) 
FIXIT SHOPS + LOCKSMITHS * 
HAROWARE STORES * GOLF COURSES SCHOOLS 
PARKS + PLAYGROUNDS * INSTITUTIONS © 
CEMETERIES + AND ALERT INDIVIDUALS! 


Sharpens All Reel Type Mowers * Hand, Power or 
Gang * 10 to 20 Minutes » No Dismantling 
No Extra Attachments Needed 


Outfit Seat 
When Vou 
Start! 


pment when, 
vital facts and 


ENGINEER DORE, 
vision 29 Ennertye 


INEW Zuccklock UNI- VISE 


1000 POSITIONS for 


Fe wh, Wee today dor 
EE’ book, ‘lve 


All reel type mowers, from Scinch edgers 10 36-inch power 


tachments required. One lever puts 
mower or bed knife in grinding position. 100% steel cone 
sicuction. Grinding head rides on five ball 
beating races. Small, compact, easy 10 oper 
‘Sharpens wood chisels, joiner kaives and 

planer blades without extra attachments, 


MODERN MFG. CO. »2°,5, 7 
ey okDER GENUINE US. 60VT. § 


AR SURPLU 


72 JACKETS 


Buy and sell world-wide without capital 
broad if desired. Export men 


Salaried jobs in many be 
lowent WORLD TRADE COURSE facies you auc 

in spare time. No previous special experience or chool- 
Hee needeh World Teste Coniente nested: Weite today 
for FREE BOOKLET. No obligation. State if veteran, Aire 
‘mail reaches us overnight. THE MELLINGER CO., Exporters 
Importers, 1422 cL. Westwood, Los Angeles 24, Cal 


FA ELP Ht ll 


Complete Information, tree. 
INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 1926 Eye St. N.W., Washington 6, D. C: 


F SKYSCOPE 


Tog LBV Inch portable, Antronomlenl Tote. 


pine “aie 


Ga 7" SISAL ROPE 
SES srtoe Ena? Gre" whinhedy | For G.E. Mitty cans or 30 


ABELL DISTRIBUTING 


THE sk me. 
23. 4633 Yoot mda, Baltimore 12. MeL \& 75.0 Piro avenue Mow Nata tte me ¥. 
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Earn more money usa building tradesman. Prepare for advanes- 

‘ building foreman, superintendent, i 
buyer or Salesman, ‘Traln to. bea build 
yen money-making business in'this busy, 


ing. contracto yo 
prosperous building Beld 


FIND OUT ABOUT TRAINING AND Men 19 ml aw 


building now at rate of on 
OPPORTUNITIES FOR YOU IN BUILDING — =reisl buidines, plus expand 
Established in 1904, Chicago Technical Cal- _structionHow to Read B 
offers you thorough, practical training in at home in your spare t 
‘This is the training’ nes 
jobs, or your owns 


nes needed in U.S., say experts. New 
homes a yeas, plus 200,000 com- 


Building, by home-study. Mail coupon for free 
information, See what this Course has done for 
others, what it can do for you. Read what 


Chicago Tech graduates say about their work, 

earnings, success. Leam the rewards awaiting MAIL COUPON NOW 
you as a trained builder—and how quickly, easi- | ciicaco TecHnicat course 

ly you can get started. Simply MAIL COUPON | 5.158 Tech Bidg., 2000 5. Michigan Ave., 

TODAY in an envelope or paste on & penny | Shleoae 16, tlincis 

postcard. 


Mail me FREE building Lesson with, information about 
H ‘ig opportunities in BUILDING and how T cnn tran at 


CHICAGO \, 
TECHNICAL COLLEGE ; 
J 
i} 


Age. 


P-158, Tech Building, 2000 South Michigan Ave. 
Chicago 16, Itlinois 


AUDELS Carpenters PRACTICAL 
and Builders Guides AUTO 
AA Seite tnte terete 
Ae ig 
to eta by Making Repairs 
aod Adjustments Easy! 


Owner aid Repair Sliop. 


‘Sent on 7 Days Approval 
Shows How to-Tune Up— Keep 
Braker tate--Batterien Power. 


City. State. 


‘How to use the steel square—Hiow to file and 

set awe How to bulld furniture How to use 

‘A tuitre box How to use the chalk line—How 
0 use rules and sealoe—Htow to make jolnte 


ANSWERS YOOR QUESTIONS 
Contains all you need to know 


vould hon bungalows, ete, 
“Row to read tnd draw piaie=irawing Up 
‘specifications tow to excavate—How to use 
tng 1813 and 7 onthe see aguare-—Hlow 
id acatfoldeakyllghts—How 
fow to put op interioe tim 

How to hang doors—Htow to lath-—lay Boors—How to patnt. 


NEW FLUID DRIVE TREATED 
Easy to understand— 
1640 Pages, 1540 1ustrations, 
Gives desinite directions on 
‘How to handle service jobs, 
Aeeravar Das tetas met 


AUDELS 
AUTOMOBILE 


sate 

Aoi Sas roma CoE ped $4 COMPLETE © PAY OWT Al AMO, 
. oe ren eee Ringe, palhen. 3 $a Want Sard BC, Hor or, 
“ sis erates carrera et 
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Amazing Opportunities 

Flash! NOW Open in these 
‘actical money-making trad: 

locksmithing and key making 


Aviation NES 100 / 


Uraset demand for Embry-Riddl 


LEARN AT HOME —IN YOUR SPARE TIME 
amy (Sate Se eee, 


SCHOOL OF AVIATION 


FLASH! 
MENDELSOHN 


LEARN WATCH REPAI! 
WITH OUR NEW SELF-TRAINING KIT 


for all synchronized 
and non-synchronized 
shutters 


y £2 to gs 


Vf Tox included 


Bary to 
operate! 


Write for Mendelsehn Speedgua Jr, folder MSI-4 
“How to have fun and moke money with your Speedgua 


MENDELSOHN SPEEDGUN CO., INC. 
463 Bloomfield Avenue, Bloomfield, N. J 


THE DIAMOND & MFC. CO. 


wectAby 7 in (eras om) 
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RHEOSTATS Sentre! Hlectste,Teatns, Small 


PISTON TYPE 
AIR COMPRESSOR 


£334: 


H there “AND MU Sait oe wt aT tee 29 


Spring return’ 1 Ty mis: 


oe = 


PILOTS’ JACKETS 


i 


AUTOMATIC 
PRESSURE 5 


P. unit 


‘Only $10.25 


30 
Uses 4 to's 


guys 1% 
BALANCE TYPE POSTAL 


30; Sheepabin Leatner 
Welte for FREE ia ia clamhing,, Qrders gent postoaid exceot 
(0., Inca, Box 5, 20 Greene 51 


STOP LIGHT SHOUT 
J AMAZING STOP LIGHT, FLASHER 


Makes Your Stop Light Flash 115 Times Per Min 


MAKE 


Sea" $5.95 


We. 20 tbe. 4 tor 920.00, 


MACCHI & CO., 027 Larkin St. Devt. K, San Francive 


cat, 


CHICAGO PRELMATIC 
RIVETER & CHIPPING 


5/32" rivet 
ON money 


INSTRUCTIONS INCLUDED 
~ SOLDER - HEAT TREAT 
H comblnation-—texted and ‘and tender 
Drover by countless commercial and amateur shops, rarager 

fers, ik tow offered direct to ou at the amas 

ingly low-price = 


ready for” Immedi 
RITE ‘into 110-115, AC or DC eutiet Uses SEND.NO MONEY! 10DAY TRIAL OFFER 


ding and brazing materiale availe Oder Pour, WELDRITE, 


Ste total ape rit mame ce oe 

nd 2 outlier i ornare a 
gh dy eg gg Td 
ailing, sat “Meat "tesungWeldrne sae Wie, 
Sahin weane acta "ing SSOE: CALIFORNIA TECHNICAL, PRODUCTS. 0. 


{lone included 
Teal for. howe workshop. Invaluable for _ 448 Se. Hill St., Les Angeles 13, Coli, Dept. B-11 
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can | 


acquire — 
NIGHTS AT HOME! 
LAW L.L.B. DEGREE 


LaSalle’s famous Law Library—used as refer= 
ence in many Law libraries and Law offices— 
Hiag‘enabled thousands to master Taw su 
prisingly fast, in spare hours at 

hess and professional advancement. 

‘These Lt remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner. 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
Step-by-step with personalized Problem Meth- 
od of instruction... you learn by doing—han- 
not by memorizing, 


answering que 
to you, and telling how Las 
are winning rapid advancet a 
public life, Mail coupon below. No oblig: 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
A175. Deorborn $1. Depl.1283-L Chicago 5, ILL. 


ond me your two FREE booklets described above, 
without obligation. 


Name = 
Strut. eccasacmle 
City, Zome te State. 


jo Jobs require an FCC license. We 

‘och you in s few short weeks 19 

‘but "you" must ‘have some. ‘practical 
ot ben graduate ‘of basic bome 
ident radio course. 

nudio “experience to eet 

ane FCC License Exams.” 


d FCC Exam with Ease 


4 am weit 
thank to 

Tite Cotas 
Byiani2. 


—————] 


Seed TREE ook 
Fed ae 
etd 
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Save On CIGARETTES 
All Popular Brands 9 EL@eOu 


We pay all postage and insurance on 5 cartons or 
more to any point in the U.S, Add Se per carton 
on less than 5 cartons. Send Remitiance with Order. 


SIDNEY SMITH, INC 


BOX 1025 — DEPT.POS-12 JOPLIN, MO. 


Build This Model of E 


F Epney utente arose se 
Se Pi ele 


Sciences, 
'RADI ENGINEERING 
Television, FM, Broadcasting, 

Servicing, Electronics, A 
Marine & Police Radio taught thoroughly. 72 weeks’ 
Engineering course equivalent to 3 years’ college radio 
work. Approved Veteran Training. Catalog upon request, 


VALPARAISO TECHNICAL INSTITUTE 
Dept. 503 vi Ind. 


abethan Galleon “Revenge 


ELECTRIC SHEAR SHARPENER 
OVER 55,000 SOLD—IT MUST BE GOOD! 
_. Makes on excellent Christmas gift! 


yyoky _oes vow Tae RUMBA” 


i any wobbly furniture 


in 5 minutes with a set of 
] 4 Levelors, which positively 
levels anything on 4 wooden 
legs weighing up to a ton! 
set to Dept. 15 
White Plains, N.Y. 


| y 
Yat) EXCITING STARS” 


ee heen 
Citas sa AN 


FREE Send only $1.00 
with this coupon 
Mail to: a 
EXCITING FILMS 
243) Hyperion Avenve, Hollywood 27, California 
PRINT YOUR NAME.. 


STATE 
CHECK SIZE: SmmL] 16mm[} Sound[} 


SURPLUS 
SPECIALS / 


|S OTHERWISE INDICATED 


PISTON ASSEMBLY SPECIAL 
Unvted, perfect condition, for ll Dodges 
1935-47, Plymouths 42-47. Set 6 pistons ond 

‘TROUBLE LAMP 

Daniel Woodhe 


Ee. 


Ser of & exhoust volves, $195 


<a 


4-SPEED 1/20 hp. AC MOTOR 
1000 diferent nes. 115 V, 50-60 cycle. 
10 1/2 in i geor box, four 1 4 In 
rive shot 


mmoke, heavy duty, rust 
only PB, no cord 


way commvnico 
‘$6.45 each 
$9185 toch 


LEATHER YING HELMETS" 
lined $1.69 (3 for $4.50), used $1.39 


{83.30}, A-11 leather $1.19 (3 for $2.98) 
A Convos 39 B for $i) 


B 


GENUINE LEATHER WALLETS 
Maneroled, card pockets 
LEATHER CIGARETTE CASES, 


LEATHER KIT. FOR TOOLS, PURSES, 
coe 2/2 x 5242 i 


UNses 
9c 


22 Big Money-Makers in a Single Line! / 
Amazing New Fluorescent Lights with C/RCULAR TUBES 


FREE s8ss, soirnaretazw.ceztsou 


THE 
HOMELITER 


YUTFIT Post! card for 


FREE Sales Outtt, 


| IRPLUS VALUE of the MONTH! 
_eme HANDY KIT 


20 brand new tools ond sete... over $25 
valve. ALL the resdy tools for hovsehold 
cor adjustments toa! Ideal for 


drivers; ranch sate T/V6 


12 x8, 56 x 9792, Yas 


RAMELSS, MATCH KING, DUNMIL 
CIGARETTE UGHTERS 38cc0. 3 fr $1.00 tb ve 


KA-BAR HUNTING KNIFE ond Shecth 
6 in, polished see blode, leather grip, 


$1.69 


reas MERE SaPED 
FO. PINEDALE CALM, 


35 pc bi 
450 patch kit. 


PAIN 


omel 
Grey loquer 


ft ts Rush name on penny 


ney making 


like CIRCLINE. \ 
uickiy reorder . 


NEW MAXILUME 
PIN-UP. 
minnor 


rots 


to miss. Big, quick 
for 


‘aame on post card t 


BE FAIR TO YOUR HAIR Want bence 
Jooking hair? Embarrassed by falling dandruf,itch- 
ing scalp? Get the new VITABRUSH, the electric- 
tomatic brush with built-in brash head moto: 

gives scalp and hair an invigorating “workout” in 
just 3 minutes. Cleans scalp, stimulatesblood supply, 
distributes the natural oils. Fun to use—relaxing. 
Wate for satisfnction-suarancesd offer today. 
Hershey Mfg. Co,,3740 Field Bldg., Chicago 3. 


YOU TOO CAN BUILD 


NOE 


‘ubue*Aadress 
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Phenomenal Value © Treasured Lifetime Gift 


S.T. Christensen 


T! 


‘Gum Famous fl 
GUARANTEE. ff 


ADLEW JEWELERS, JEWELERS 
LAA) 117 W. 42nd St, New York 18 


PERPLEXED 
ABOUT YOUR 
FUTURE? 
BABY SHOE 
METALLIZING 
OFFERS 


you a wonderful, full or 
spare time profitable busi- 
| ness of your own! Get the professional “ki 
need to succeed, simply, quickly and inexp, 
the nationally recognized authority who dev 
originated the first and finest course for 
easy, lucrative work by mail. Write for Fi 
JOSEPH B. KUSHNER, B. E., 
Engineer, STROUDSBURG 10 


“Wellworth” Sensational Offer ! 


WESTINGHOUSE AIR COMPRESSO! 


plus Pressure Tank, Safety Valve (5 Items 
Air Regulator, and Gauge {ALL for 


Compressed Air is Needed 
om the Government enables 


air regulator, gauge: and 


WELLWORTH TRADING CO. (otszt.sstc.) 1831 S. State St, Dept. Biz, Chicago 16, Ill. eg 
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AMERICAN INVENTORS 
EXHIBIT 


nt exhibit of inventions im this country. 
utacturers will ha 
irehase your Invention 


Hi 
ureco 2. 1. 
F EN Cc E with your 
Musketeer Fencing Set! 
The aport of heroes, Active. developing aleriness. speed and 
agility, Become a Champisn fencer Set contains ‘pair ot 3 
Per ipring’stee! foil (swords) and FREE inetructioa book by 
former OLYMPIC" COACH, ONLY. $1.98. Postpaid. Send 


Gheck of M.O. today. Satisfaction ‘Guaranteed! 
CASTELLO, 232 E. oth St., N.Y. 3, N.Y. 


104 w. wasninaran 


mh To cut RAFTERS 


LEARN uncrowded profession ... unlimited 
income. » = complete independence — 


PIANO Beto 
ieauipment. At home o travel, 
TUNING sarees: 
AT HOME 


CAPITOL CITY TUNING SCHOOL 
2iV-E Michigon Ave Lonsing, Mich 


STUDY AT HOME for Business Success 
and LARGER PERSONAL EARNINGS. 
39 years expert inseruction—over 114, 


000 students, enrolled. LL.B. 
madels Ait cere mniestal farctbed 


Guidance.” 


Send for FREE 


and Executive 


TENSION SCHOOL OF LAW 
N. Michigan Ave., Chicago 11, II. 


WAR SURPLUS 
OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 
Save More Than '/; Regular Cost 


- = GOVERNMENT'S 7x50 
BINOCULARS 
CG 


je Optics! 


METAL PARTS—Set includes all 
Metal Parte~completely finished 
for assembly of 7 30 Binocu- 
igre, “Rov machining’ required 
Bodies have been factory. 

Si Sovered. A sturay: Binocular 
Carrying Case is optional with 
faci set of Metal Parts, 


‘Orrin 
Bling 7X 80 Binoculars. ‘These are in excell 
Srateerpertect wand have hew low reflection Coat 


Morice! 1 you buy both Binocular Optica and Dinocular Metal 
Parts, add 20% Federal kxelse Tax to above prices, 


ARMY'S 6x30 BINOCULARS 


COMPLETE OPTICS & METAL PARTS—Model M-13A1, 
S30 Binoculars (waterproof medal). Everything you noed. 


pfovely tin 


"spo 
i (slightly -chipped) you need to. make 

rd 20% ‘Spotting Scope, Low rellection coated. 87" mm: 

Gia ‘Achromatic’ objective. Some. metal parts tne tided, We 


furnish directions 
- Tah abil 
Unmounted lens 
thee projectors 
‘s 


maiue about $20. An excellent buy. WE WILL IN 
FREE ILLUSTHATED BOOKLET on HOW TO Mall 
‘Speed {/7.7. focal length approx. 127 mms 
letures, tewatives, positives up 
37.80 Postnaid 
‘eat ignigth 
fete up to 2x32 ga. 


a 
mounted projecting Tens, nest absorbing lass, @ conden 


Order by Stock No. Satisfaction Guaranti 


EDMUND SALVAGE COMPANY 


P. O. AUDUBON, NEW JERSEY 


POCKE 


rus RADIO! 


SMALL AS A PACKAGE OF CIGARETTES—REALLY WORKS TOO! 


Ws, on 4. 
PLUG-INS” NEEDED, 


BEAUTIFULLY melded xt 
Uses NEWT) 


ck case, NO TUBES—BATTERIES OR ELECTRIC 


xed power eryetal diode. One. Year Set 


GUARANTEED TO WORK 220% sins sashes Ue 


hotels, offices—most anywhere. Hundreds of satisfied userst 


SEND ONLY $1.00 


(Bill, monex order. check) and pay postman 
$2:99 plus C.O.D. fees on arel ‘ONLY 
33.89 for postpaid deitv 


fo play on simple, attachment! Marvelous sift for children or. 


grown 
Sratr"your “mikey” Radio mow! ‘Be the Wrst in your towat {Foreign $5.00 CS. Cash) 


MIDWAY SALES CO., Dept. NPS-12, Kearney, Nebr. 
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IN 8 0% u 
voli ON WAR SUR 


ER SHOCK CORD 


THE GREATEST wE 
THING y /) 


PLAS 


Tr. WT. ALUMINUM 
PIANO HINGE 
Penge 72 


A NEW HOME INDUSTRY AND | HoBey! 


ont gu, pan 


iain Bor ents only. 


iy be a ane 


ARTHRITIS © NEURITIS © SCIATICA 


If you suffer the agonizing pains of these diseases 
when the usual remedies have failed, learn about a 
specialized system proven for treating. This marvelous 
treatment is completely explained in the Bal Clinic's 


FREE BOOK. No Obligation. Write Today. 
esa TEASE NECKTIE Ball Cinic, Dept. 36, Excelsior Springs, Mo. 


| STUDY AT HOME for Business Success 
twat GLOWS and LARGER PERSONAL EARNINGS. 


IN THE DARK 39 years expert 

000 students enrolled. 
awarded. All text material furnished. 
Easy payment plan. Send for FREE BOOK 
NOW—"Law and Executive Guidance.” 


AMERICAN EXTENSION SCHOOL OF LAW 
PS, hicago 14, 


ARTISTS MAKE MONEY 


DO YOU LIKE TO DRAW? 
Send name, address, age and. occupation for 
FREE ART TEST, to find out your ability. 
ART INSTRUCTION, INC. 


Sloat Write to 


GLOW IN THE DARK TIE-CO., DEPT. 485-5, 
215 M. MICHIGAN AVE, CHICAGO 1, LL, 


‘The College 
‘Dept. 8708, 41 E. Pe 
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TROUBLE LIGHT 


WORTH $10—ORDER TODAY 


TROUBLE LIGHT | 
With 50 ft, Cord $2.98, P. P. 25 
STAN TEXTILE CO. 


6800-02 MARKET STREET 
UPPER DARBY, PA. 


/ Trained Artists are Capable of Earning VETERANS! WSA Approved for Training 
3! $60, $75 / Under G. 1. Bil 2H 


PARENT BROS.” tos anctits 2. 
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Outstanding 
MECHANICAL, 
ELECTRONIC 

Buys 


Sale $229.80 
sme az above except NEW and 
Sale $86.90 


Oripinal'Cont $38.65 
© A-C Motor. 


Sale $3.95 
‘New, Reduction 


320 and 4000 rpm. Useful buiters, 
einders, “dil 1i0-volt, 80 
Grigtnal Cost £38.75 ‘Sale $8.75 
jetrical Room Heater. New 110- 
‘GO-evele, 1800-waits, “Latest 
‘elicient elements. 

Original Cont $2 Sale $12.80 


© Blectric 


Electronic experimental 
‘Permits hundreds” of expert 
ments, Eaves-dropplng. priva 
Phone, electrical. theory, 


Buren nar. ote eke, 
Doss Xmas present 
Rone. “Eacearfonal™fascinatingecl- 


tneitic 
Pres sont $15.00 


LECO ENGINEERING co. 


Box 908-PS-12 Line 


ue HOME BUILDER’S HANDBOOK 


By KENNETH DUNCAN 
housing problem. 
ny gure about ow 


how et Ru 
Ail'in One Oreot Book? 


A,, Zilla, President, TAMBLYM, SCHOOL OF PENMANSH 
jos due Blage In tusianie Om "nana CH 


fy, Mees US 
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Lensthen the life of your old 1 

fis nt" manufacturer's | whol 

‘They will look like new when ‘ 

Gepartment repairs. cleans and restores the 
‘Now lemther to. its original ‘shade ‘and finish. 
tes, Send. for FREE descriptive circular and 

Homized price list today! 

BERLEW MANUFACTURING CO., INC. 
Dept. § Merrick, New York 


1 FROEHONAL SOL OF CARTOONING, Ie 
QO oe 388 rte ome ory You 1, 


hich provides natural free- 
‘Som antl comfort tm work 
‘alking, playing, horse buck 
Filing. “aacing, aiming ot 

age onc a 
to be withou tin protees 
on and ‘sonvestonae, 
‘Wear two weeks then con- 
sult your phyeician before de- 
Ag Siaiog to Keep i 

Write me today for FREE 
descriptive circular, Seat in plain, sealed envelope, 


FRED B. MILLER Manufacturer 
Dept.PS. Hagerstown, Maryland. 


HOW TO BUILD 78 RADIOS! 


Radio For The Millions is a giant book with 648 piccure- 
diagrams and complete instructions for building 78 radios 
land phonographs! Imagine! . . . 192 pages showing how to 
build an 8-ube FM set, a 2-way radio station, bicycle radio, 
floor lamp set, vest pocket portable, midget AC-DC set, 
superhet, high-fidelity amplifier, all-wave receiver, home re: 
corder, exc. What's more, there are scores of ‘handsome 
cabinet suggestions and full details on “trouble-shooting” ! 
So order now—send wo money! When book arrives, pay post- 
‘man only $1.98 plus postal charges for handsomely bound 
DeLuxe edition, If after 7 days’ Free Trial you aren't de- 
lighted, retuen it for full refund, Write now to. 

POPULAR SCIENCE, Dept. 128, 353 4th Ave., New York 10, N. Y. 


FREE 


‘Tet 
2612 Elwood Bolg, Omaha 2, Hed, 


MONEY IN 
WATCH REPAIRING 
Learn at Home—Free Literature Tells How 

Watchmakers in big demand. You train 
step-by-step under experts. You learn to 
take a watch apart—repair and put in 
Reriect working order. 10 easy lessons. 


fe furnish all tools, a 15 jeweled watch 
and practice movement with first lesson. 


‘Turn spare time into cash— 
perhaps a business of your 
‘own. A licensed school. Stu- 
dents 18 to 65 have profited 


by our training. Low cost. 
Write Today fer All the Facts — No Obligation 


© WINDPROOF 
© LIGHTWEIGHT 
© LARGE FLAME 


NOW FOR AN 


AVIATION CAREER 


IM SUNNY SOUTHERN CALIFORNIA 


RO TECHNICAL INSTITUTE 


LAIR TERMINAL + GLENDALE 1, CALIFORNIA 


MADE AND GUARANTEED BY ONE OF 
AMERICA’S LARGEST AND OLDEST 
M'F'G'S OF QUALITY ENLARG. 


1d weksine 10 : 


able new 
Roy ARISTOCRAT enlarger for moking fine enlorge: 
ments AT LOW COST. Manufactured with 


ive excellent long 
time performance but will produce smart, profer 
lorgements. By following the few 


‘compoct it ean be stored in its TUCK-A.WAY Corry’. 
ing Corton ond ploced in @ smoll comer of any 
closet. Order the ARISTOCRAT now in time for 
Xmas delivery ... you will thrill with joy when you 
‘100 the morvelous results it gives. 


(id hey 


The ARISTOCRAT 


compact, pote 
foble, ged... yet it hos all of the 
fectures necewary for making. foe 
celorgements it eecommadotes oll 
‘negatives from 35 men up to 234 3M 
1 contoin bulb, diflusing. plas ond 
is wired Yor une on AC of DC. The 
Jens is fied into. a precision focusing 


= 


Tuck-2-way 
carrying carton 
included 


PHOTO HOBBY. INC., 489 FIFTH AVE., DEPT.P.S. NEW YORK 17.6. Y. 
Gentlemen: — Pleose send at once the ARISTOCRAT enlarger 
10 that | con get storied on my coreer 08 @ photogropher. 1am 
tenclosing check [] money order [] for $1498 Postpaid, 
(See note below). 


Stote. 
JOCRAT seet C.0.. pion pestoge plore 
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INCLUDES ALL THE 


WORKING FEATURES 
AND SAFETY FACTORS 
NECESSARY FOR AN 
IDEAL HOME 
WORKSHOP MOTOR 


Ont $35.00 
Reg. Sold $49.50 


igh Starting Torque 


GUARANTEED FOR ONE YEAR, ON NON-CONTINUOUS DUTY 


Tool Jobs Rated 1 hour $5 C. 115 V. 60 C.. 
‘AG. 1750 oF 3450 RPM 


Here’s a Real Boys Christmas Gift 
A GENUINE TRAINING REPLICA 
of the U. S. ARMY'S OFFICERS CARBINE RIFLE 


Penrecrty 
HARMLESS. 


ontvi$2.50 
Two for $4.00 
No €.0.D. 


CANAL ELECTRIC co. 


310 Canal St., Dept. PS_12, N. Y. C. 13, N.Y. 


—s— 
NATION'S 
LARGEST 
EXCLUSIVE 
ELECTRICAL 
SCHOOL 


“ LEARN-BY-DOING” 


PRACTICAL TRAINING 
NOT “HOME STUDY” 
G.I. APPROVED ) Sat -pypepicnce in great 
Practical Electricity; Housewiring, Motors, Const,, Main 
ince, ete. Living 
‘Send coupon TODAY. =. 
MICHIGAN TECHNICAL INSTITUTE 
2281 W. Fort St., Detroit, Mich., Dé 
Name. 


ig 


Street, 
City. 


———— 


WAR SURPLUS 


LOOK! COUNTERSINK CUTTERS 
‘Tapershank countersink cutters of high speed 


‘steel—all like new. Heat treated to 
EIS Bee ieesass Cig smoothie 
oe 90") W100", 


cost, $12 set. Set of 6, assorted izes. 
BACK SPOTFACERS AND BACK COUNTERSINKS 

ALL NEWI For sporfacing hard: 
@ pan area aa rae 

‘ation machines. Made of high 3 
7g S G.tees Set Seon Ime 1/0" 
Gov't cost set of 8, $25.00, Any set of 8... 

RWET SETS Assorted sizes and lengths, like new 5 for $2.00 
JACKSON-DUFFY CO. oerr. sm 12-8 
PRECISION MADE SWISS WATCH 
SPECIALLY PRICED $23.75 FULLY GUARANTEED 


100°, ere. Gor $2.00 
surfaces where there is no. acc 

Ea GAC AME een E 

P.O. BOX 1 CULVER CITY, CALIF. 


= 22 Months Driving For $3.95 


A new tire guarantee with each tire 
POSITIVELY NOT_RE-CAPS—EVERY TIRE MACHINE INSPECTED 


600-16—$3.95 two for $6.80 550-16—$4.95 
650-16— 5.40 700-15— 5.50 


nce Bovey ede fo th tae ds, 
wet PARK TIRE SALES- 14018 ach A Lv 
Splendid Hobby or Vocation 
Prepare in spare time. Practical basic 
training. Long-established school. Send for free 
unites in Modern Photography and 
AMERICAN SCHOOL OF PHOTOGRAI 
1318 8. tichigan Avenue, Dept i360. Schleage B-Alinole 
See The Wonders of the Heavens! 
‘Amazing value! Wonderful 193-page cloth-bound boo 
iGins star charts, tables, telescope-making instructions, 
How:codoit ideas for auronomcsl equipraent you can 
build, cte. Supply limited! Order today! Wri 
POPULAR SCIENCE 


S50} TOGRAPHY. at 


IF IT’S MADE BY LIONEL, YOU CAN GET IT AT MADISON, HARDWARE j 


i 


toco & Tener $25-00 


Brand New! 


MADISON HARDWARE CO., 103 EAST 2: 
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‘Tain Folder, 


ard ST..N.Y. 10,N. 


THE MAGIC 
DRINKIN’ BIRD 
in the Gilded Cage! 


Wonders Through The | | mitenwe 


MICROSCOPE] wn withewinas 


‘A new book which tells you all about MICRO- F 
Scopy! "Tum an inexpensive (Mo, 052 Vanioher. 
Hundreds of specimens within NOVEL: 


ot your front-door and You step of into a ne VELTIES: 
id of wonders. Com No.7 ro Teas 
How to use equi naen Se 
Ow 
Wo. 547 Reait 
We: £30 Big Fa 


SEND NO MONEY 
Jont sed pane dare nnd tricky 
Wanted” When "package “a 
Bay powiman cont pw 0.19 poot= 
carte Cie 
ca with order, we pay ponte 
HOLLISTER WI 
Dept. a5, 4th Fi, 215 


ZOU CAN GET thie fw. tor 
Rodina ens 
‘canvassing. Hig opportonity—fall 


Falter at =z! | STOP RUNNING TOILETS 
ong ale 


‘instantly 


i 
/ . 1 


screw on new, Se 
to operate. Protects agninst dusts LAWRENCE F. SHESLER 
senieat rain dust, Has 9’ oq. in, ter, 553P1 Von Cortlond Park Ave., Yonkers, N. Y. 


Want to Write 


Short Stories, Mysteries, Articles? 

ceataenaeee = SAREE bite instruction material and profensiona ‘ching to Ge. 
¢ demand for writers is crea at new opportunities for Pelop your own atvie, FREE Book explains Now vou may 
people with an urge to write. it's fot aa hard to succeed as you enjoy am ideal part time or full time career. Write today {90 
finy fimagine At home,"sou too may learn efion ‘writing, the saleamag will call). Veterans: advise us it You are eligible 
Best basis for ali felds short stories, novels, festures, atficles, for Gi. Training 


PALMER INSTITUTE OF AUTHORSHIP © Desk U-128 © 1680N. Sycamore @ Hollywood 28, C 
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E CO., “ 
|. Michigan, Chicago 1, 


NEW! MINIATURE 
DUST MASK 


FREE Book Shows How You Learn at Home 


radio scripts—technical, mechanical and business, items, 
Polmer institute's Home Study Training (Established 1917) 
{is endorsed by Rupert Hughes, Keith Monroe, and other fa- 


if. 


Lifetime Written Guarantee Certificate LEAR ‘TO REPAIR AND SERVICE. 


ZEISS 


Soe oti 
TYPE Sap eam opt San hour Free edn vrven 
REPARRMANS SERVICE, | Compete con 
4S SERVICE, | Compe core, 
6x25 8x30 ‘ZA-C-4 th Ave, Janesville, Wis. | $4.75 postpaid. 


$26.75 $34.75 


7 x 50-$46.75 7 x 50 Coated-$56.75 


BRAND NEW! Individual focusing. Four to choose {rom 
ure and 


3 Steer tier Sere 

eileen lai, ce Se Sane Suns nde ae 
fates nt ey at "Ph Regrets vase ick anil 

ea 2 rat ‘employment service to gra 


wire "pwopucts:‘co.. 7941 §, Hots 


BARBELLS 


95 POUND SET 
Only $10.80 Send for our FREE 


tara Hts 1 ond satel coca ooe BARGAIN! | 
Finest b My | HIGH SPEED ROTARY FILES } | } l| 


sere BUR BARBELL CO. 


*9-9° WE BUY SURPLUS TOOLS 
SID TOOL CO., 183 Grand St., N. Y., N. Ys 


igantic Catalog OF 
Unusual Novelties 


. il, 
Ha | | 
i] ie | 
oo 


‘dition’ 25e° (Stamos accepiea. Seas 
JOHNSON SMITH & COMPANY 
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C61 Detroit 7, ‘Michigan 


AS FAR AS 17 

0 MILES WITH 
ARMY FIELD 
EEE ONES 


‘An ideal dvafling set for every person 
ana purpose «6'bylO” leatherette pod 
bookcase, lined with blue velvel- Complete 


9*beam compass-7 extension beam, 
artandpenholder for both Q) a 


for quick, low-cost, dopa 


phone checked Jor. perfect operat 


wae G” how com wren O ed, Cost govt. $39.90 each. 


lead,peneil, divider use.and, 


one O"rulingPer sonny WOO: I5 
Check or money order's to.- 
NOBEMA PROD.CORP.141GREENE SENYI2NY. 


=. REMOTE INDICATORS 


{Tit 3: 
ie DUBIN: 


“LONG PLAYING” PHONOGRAPH 


Play Microgroove & ith this dual Speed Record Ployer. 


8. Signal Corps). 


ARMY FIELD 
TELEPHONE WIRE 


Durable 


3 copper and 4 
Wed, insulated, 


RECONDITIONED—(by U, 
UKE NEW, slightly used. 


Becountlan 
> Vv 
Salesman 


FREE 
BOOK 


TELLS HOW 
TO BEAN.. 


SECURED FUTURE. 
FREE aenerdtadcld sunvics 


better thon welding — easy 


Toute—epercrevent@ crc | | i 
tghtng® ren 
= 
tn 
> ‘Skichome City 2, Okle. | 
fis ductory $4 350 so| & “ivevah Mill's fo Succ 
price - ae 
a ae eee 
THE ERWOOD COMPANY GO. Os oon tes Woman marae ' 
Pee 214 woonstock stacer 
EPT. PSI2 CRYSTAL LAKE, ILLINOIS EASY-TO-USE COUPON TODAY] 
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GLASY-CAST ,or. ‘ci 


lastic Cold-Set 


NATIONALLY ADVERTISED MAKE 


Coe th note, ating 
BA 


263 EAST FORDHAM ROAD, 
(Derr. PS) N.Y. 


vat PAINT SPRAYER 


e WITH ELECTRIC MOTOR _ 


Best Results Say Thousands of 
Satisfied Users _tlone 


For top returns on your skill — 


ty PLASTIC CRAFT 


Hou will be delighted withthe charming, profesional 

i& results—and the money—that you can get with 

ss. You need no special skill, no expensive 

‘With minimum ‘and’ with the 
you already have, you can 


make extra money (and have fun doing it) 
solve your Christmas gift problems 


COMPLETE —— make many useful and beautiful 
instruction for things for your own home. 


only $5. This book tells you exactly how to make 
ee ores of nekicpy betel. tadwoeta 
eicies foe Rice ere sw recy ea 
TOAD 8 nc inscrution you need Prat 
SE 
hl 


2 


ols you need for each fob amd fut 
‘You will be amazed at 


THE MACMILLAN CO., 60 FIFTH AVE., NEW YORK 1 


Please send me 2 copy of PLASTIC CRAFT 
@ $5. wit privilege of returning it 
ichin 10 days without charge. 


guicago COLLEGE OF 
Pa «431 5. Wabash Ave. 


HANDBOOK OF AIRPLANE 
MAINTENANCE & OPERATION 


Easy self-study course and up-to-date reference manual in one 
Towspriced book} Covers baste principles and functions, construe 
Alon. repalr and maigtenance of very part of the modern 


raft. Only $9.00—refunded If not fully satisfied after Week's (7 


a7 West a7tm street Pyar ASEM ¥. | 


PRODUCTS WANTED! 


For Manufacture and/or Sale | 
Ne are interested. in putright  Purphase. pozalty. or. franchion W 
“Our faclilties are e 


ring. sales’ and 


management. We'c 
THOMPSON ENGINEERING CO. 
214 Winchester Pl. Grand Rapids 2, Mich. 


ILLUSTRATED COMIC 
BOOKLETS 


THE KIND MEN LIKE! 


ents prepa, for si Bain 
GRAYKO, Dept. 1508, Bor SS0,;G.P-OAN.Y.C1 

JUKE BOX BANK 
* © IT LIGHTS! + + 


The perfect Christmas in 
a selection of colorful plastics. 


Seite Sona $1.98 


WATCH REPAIRING, 


BE A MASTER WATCHMAKER! 
Graduates earn big money—many in business for them- 
selvep, The famous Swearey  S 
you auickly and easily, Our 4 


WAR SURPLUS i 


TRANSFORMER 

Jefferson Electic stop up or step down transformer. In- 

pt, primary 110-117 Volts A.C. Output, from 5 Volts 

NATIONAL AERONAUTICS COUNCIL, Inc, Dept. 8012 0.650 Volts. Suitable for use with war surplus gadgets, 
heer oe eat Rr ai 


TaNcY BRIAR PIPES 

We have been 
owarded 
100,000 fancy 


for for Patios, Doorways, in Dens, 
Ranches, ete. Matching solid bross 
wall brocket included, An un- 
Suual Xmar gift. We 


hove 


cll new.0-1" capacity, $2.25. 
1-2" copacity, $3.50 Each. 


like new! 
Original 
value ov- 
er $16.00. 
25 assort- 
gihss2.50. 


Rubber lined, hundreds of ves in ony 
"3 Dor. $1 — 50085 


se HICAGO SCHOOL OF WATCHMAKING AIRBORNE SALES CO., INC. <3 
so: 6 GtOAOO, SERIE, OF WAT ONAL since 


APPROVED FOR VETERAN TRAINING 


Foes training in mechanical profession 

feat opportunity. Light, pleasant 

Sed . All phases taught, including elec- 

Send for FREE 36-Page Color Photo Book 

WESTERN PENNSYLVANIA HOROLOGICA 
Write Desk 39, 808 Ridge Avenue 


STUDENTS FROM 44 STATES ARE STARTING A CAREER 
AT THE WORLD‘S LARGEST WATCHMAKING SCHOOL 


tronic watch timing. Enroll any time, day 
or night classes. Nationally accre 
school, established 1936. Every student 
bonded upon graduation 


ed 


INSTITUTE, INC. 
Pittsburgh 12, Pa. 


a parr. ¢ 
nis > BAIRD SCHOOL OF LEATHER CARVING « 221 Menitov Ave, Monitou Springs, Colorado 
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"BELIEVE IT OR NOT, 
HOPE HAS AN 


INTELLIGENT IDEA!" 
says CROSBY 


CRosBy: 

Folks, this is fantastic, but old Hope 
has a great idea. He thinks every- 
body ought to give U. S, Savings 
Bonds for Christmas presents! 


HOPE: 

‘Thanks for the kind words, son. But 
no kidding, ladies and gentlemen, 
those Bonds are sensational. They're 
appropriate for anyone on your list. 
On Christmas morning, nothing looks 
better in a stocking—except maybe 
Dorothy Lamour. 


CROSBY: 

Old Ski Nose is correct. And don't 
forget how easy it is to buy bonds— 
you can get ‘em at any bank or post 
office, 


HOPE: 

How about it, Mr. and Mrs. America? 
‘This Christmas let’s all give U. S. 
‘Savings Bonds! 


Contributed by this magazine in co-operation with the Magazine 
Publishers of America as a public servi¢ 
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1517 W. 
Milwauke 


J. J. ANTHONY 


© 0.D. WOOL SERGE 


Shirts Ponts 


Suntan 
Ponte 


ee feof 


Le.s. 


orld omous 


WOODWORKERS .. 


Constantine MASTER MANUAI 


BLACKSTONE Coulee OF LAW ¢,, a 


itt, 
4 Correspondence Institution Founded in 1890 


SEND 


PARACHUTI 


MUR 


ORD 2. 
ce : Pe mann Gy 


siouxX FALLS 
SURPLUS STORE 
SIOUX FALLS, S.D. 


FREE! 


im An 
‘are Interested {n ‘a Sind ding the nedale 
Rorae, heck here ( today 


BEERY SCHOOL OF HORSEMANSHIP | 
Dept. 5812 Pleasant Mul, Obie | 


FOR THIS 


POPULAR SCIENCE, Dept. 11D48, 353 40h fve-s New York 10 


pecemner 1940 TI 


KE YOUR CHOICE OF THESE 


TWO GREAT RA 


DIO BOOKS! 


These two giant volumes are packed to the brim with every- 


adio—how to build and 


thing you want to know ab 


jerst 


cord players and rec 


ever want to “trouble-shoot” . 
Instrumente « « « 


check circuits... 


Trial you 


OF ONLY 
For the man whe os 


wants to build sets 


RADIO FOR 


THE MILLIONS 
648 Pictures! 
192 Giant Pages 
78 Complete Plans 
ONLY $1.98 detine Edition 


How would you like to build your favorite type of radio? 
"Radio For The Millions’ gives you simple clear-cut in- 
structions and hundreds of detailed picture-diagrams for 
every type of radio you will want! It shows you exactly how 
to build no less than 78 cadios, phonographs, and combina- 
tions. There's an #-tube FM receiver, two-way radio station, 
bicycle radio, 2-tube set, floor lamp radio, tiny portable, 
midget AC-DC set, superhet, high fidelicy amplifier, all-wave 
receiver, bed radio, and a vest-pocket receiver! You'll find 
scores of NEW IDEAS, too—and read how to build hand- 
Some new cabinets, a dual-turntable phonograph, 2 “B” 
supply for portables, a rectifier unit, a television antenna, a 
record player, a home recorder, and a light beam transmiccer. 


$1.98 


$1.49 


rs, FM sets, portables, radio-phonographs, 

‘make your own testing 

or build magnificent 

the books for you! Order today! SEND NO 
ith postman plus few 


your money will 
ORDER NOW WHILE THE 


SAVE MONEY! 
And order both 
books together! 

\ BOTH AT THE 
BARGAIN PRICE 


OR SEPARATELY: 


RADIO FOR 
THE MILLIONS 


EVERYBODY'S 
RADIO MANUAL 


Hf you 


ts 


ren’t 


Forthe man who wants 
2" trouble- shoot” 
EVERYBODY’S 

RADIO MANUAL 
256 Pages! 216 Pictures! 
75 Wiring Diagrams 
ONLY otto) in DeLuxe Binding 


‘amply written 
of pictures and 
fo show you bow 10 

how to read dia 


‘rising iiagtame 


ry ‘identity high vo 
Fenistances, and find open circuits, 


How To Modernize Old Sets! 


Read the big chapter on improving old radios, 
iy ats for AL cucrent, alding 


Skies 
Lee, 
ee ie 


rome recorder. an 


ab 1 COUPON TODAY! 


ULAR SCIENCE PUBLISHING CO., 

Sa du Ave. New York 10,N.Y., Dept. RL-128 

Send me the following book\s) checked | or $2.98 
I "Everybody's Radio. Man rif ot $2 
“Radio For The Millions" $198 

Qn delivery I will pay postman $1.49 for Everybody's 

Reale Nasal oe ifiperioe Radio Far The) ‘tin 

5 $2.98 for jus postage). If nor delighted, 

may return books within 7 days for full refund. 


A SPECIAL BARGAIN PRICE! ARSE ee 
“Think of it? A giant book with 648 pictures, 192 pages, 78 # ADDRESS. sis se 
Complete plans for radios and phonopraphe~all for ONLY. 
$1.98 deluxe! Just one of the repair jobs described could CITY. ZONE... STATE 


save you several times small cost of the book. 
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Check here if you send payment with ord 
we will pay all shipping costs. Same return pri 


| Steam Baths at Home 


Ip your own, portable, collapsible 
Steam 


you've finish 
R] Complete with Electric Unit ang 

Protective Ploor Mat. $34.15. C.0.D. 
0 days Money-Batk Guarantee 


STEAM BATH-ETTE CO., 
708 Seaties Waaninaton 


STARK’S 2: 


BRAD DRIVING 
» MADE EASY 
By BRADMASTER =m 


Ideal for mechanics, 
industry, hobbyists 


PERFECT XMAS GIFT 
« f 12—$17.40 


Mow! Sound Movies 
|e * with the eur Amazing 


APOLLO sounp prosector: 
snoaccanty” souNe TmecuaN 
13 wae 


THE GENERAL CAMERA COMPANY 
Drder Division. Dept. PA Chicego 45, 


SHATTERLESS “ALL PURPOSE” STEEL BOTTLE 

USE FOR ALL TYPES ‘MAY BE USED FOR 

‘OF LIQUIDS, GASES: ‘AIR PRESSURE UP 
TO 500 1Bs. 


AERO PARTS SUPPIY, Dept 


ROCHESTER, N. Y.’s 


World-Famous Industries Want — 


PATENTS! 


For further information, write to the Division of Public Relations, 
Rochester Department of Commerce, 54 Court St., Rochester 4, N. Y. 


In Rochester, Government HELPS Business 
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WRENCH 


PORTABLE 
Dad, Hubby, Brother ~~ 

or Son will sire appre- 

Clate this Kitt! For 

never before was so 

much USEFULNESS packed 
Into a single hand tool! Adjusts 
tothe work with Ton-Grip! Be 

sides, Involute Jew Curve gives 
powertul gripping, all” shapes, 

owerful Wire Culler cuts wire and small 

Dols. Thin Nose Kets into close 4 

Tips hold to. th 

$250. winhouT 


utter", $1.85; 10", $2.25, 


1f your dealer hasn't tt, order direct 
Postage prepaid Wf price accompanies order. 


TERSEN MFG. CO., Di 12, Dewi 


AIR LEAKS 


in Your Furnace 
or Heater, and 


cUuT 
FUEL BILLS 


SMOOTH-ON MFG. CO., Dept. 58M, 


570. Communipaw Ave.,Jersey City 4,N-J- 


Doit with 


SMOOTH-ON 


THE IRON CEMENT OF 1000 USES 


TA porutar science 


ters, Knurled Jew | 
very tip. WITH Cuer—7", $2.25; 10", 


BUILD 


YOUR OWN 


from POPULAR SCIENCE 
tested BLUEPRINTS 


It’s easy to build your own boat 
from these tested PSM blueprints. 


ALL-PURPOSE BOAT CABIN CRUISER 
Teength 1075"; Weight | Length 17%; Weight 750 
10. For oats ihr | hn Ror inboard or 
draft. uit, sleeps 2, 
ALUEPRINT 22331 only 35¢ | BLUEPRINT 32254 only$1.25 


FAMILY RUNABOUT 
Length 13°54"; We. 300 
1h. A fast, sturdy, round 
bottomed eratt for 
outboard motors. only. 
BLUEPRINT 2378 only $1.00, 


UTILITY RowBOAT 
Length 13°; 190 
Ih. A ‘heavy da 

der for oars, ail oF 


ALUEPRINT 32224 only 35¢ 


HUNTER’S DUCK BOAT 
Length 136"; Weight 
60. Ib. Light,” rugged, 
easy to build, canvas 
covered, carries two. 

[BLUEPRINT 2279 only 35¢ 


SECTIONAL ROWBOAT 
Length 10 3"; 
90". T 

bust Isto cus for cary 


ing. For oars or 1 | 
BLUEPRINT 3382 only 35¢ 


salts ouneery MIDGET BOAT 


th 9°; We. 100 Ih. 


fa 
ars, sail or 
BLUEPRINT 2339 only 35¢ 


BLUEPRINT 32387 only 70¢ 


FISHERMAN'S BOAT 
epeth 10°07; Weight 
cd for small outboar 
tors. ‘V-bottom. 
ALUEPRINT 22344 only 70 


CAMPER'S BOAT 
Length 11° 2°; Weight 
160 Canvas coveted, 
carries great loa 
cars or outboard, 
BLUEPRINT 32281 only 35¢ 


ING Ce 


Enclosed is $. Seng BLUEPRINT 2. 
NAME:... ms 


ADDRESS: 
‘Sorry, bul biveprints connol be seat C, 0. D. 


wees COMPLETE 


KODAK PHOTO DARKROOM 


HABER & FINK, 


ia S MOUNT BIRDS 


Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 


FREE BOOKS: ba 
cree BOOK cr tsar Bx 
Postal reeey eer for lt BOOK. ‘State J ‘AGE. Vy’ 


Seni 
N.W. SCHOOL OF Dept. 2672, Omaha, Neb. 


ye AN he 


WATCHMAKING| | 


Be a Watchmaker—Be Independent 
Get practical training at the only schoo! fa Cacao ae- 
a by the Hlorolopical institute of Aswerica 
Eraning Clasees--approved for Veteran 
vr tose for het tetormexion 
CHICAGO INSTITUTE OF WATCHMAKING 
7 Se. Pulaski Rood Dept. PS-12 _Chicage, illinets 


GO1ss.0F READY MADE PARTS 
EASY Jo ASSEMBLE: RX 


Here's how to 
prepare for 


GOOD PAY, 
a STEADY 
JOB in 


AUTO 


MECHANICS 


me 


am 


ENGINE REBUILDING 
juipment. You 
carburetion, trouble 


Practical trai 
hauhauto electricity and 
and equipment in our PREE booklet. 


VETERANS: American Schoo! is 


| Gi "Approved: Pie 


WRITE TODAY FOR 


FREE BOOKLET 


AMERICAN TRADE SCHOOL 
3 MeGee, —_ Kansas City, Mo. 


mere 
all USCA TO 
Ties Parachutes 


in AVAILABLE 
For Home Us 


LEEWARD PRODUCT! 


s 
Dept. F485, 189 W. Madison St, Chicago 2, Il. 
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Just pick out the books you want from this 
exciting assortment! Here are books for every 
member of the family—books for Dad and 
Mother, for the young folks, for handicrafters, 
hobbyists, workshoppers, radio experimenters 
and others. These are perfect gift books, 


YOUR CHRISTMAS GIFTS 


from this famous Popular Science Monthly 
Library of HOW-TO-DO-IT BOOKS! 


A SPLENDID GIFT FOR THE WHOLE FAMILY! 


Everybody’s Encyclopedia of Popular Science 


bound in handsome, lifetime DeLuxe Editions. 
And every book is backed by Popular Science 
Monthly's unconditional guarantee of money 
back in 7 days if not delighted. Don’t delay— 
pick the books you want and send your order 
today! 


This one-volume Science Encyclopedia 
answers all your questions on an amaz- 
ing range of subjects, from the work: 
ings of the sun and stars down to the 
tiny structure of the atom, Overflowing 
with thousands of vital facts brought 
to you in factual, casy-to-understand, 
question and answer form, All about 
the human body, muscles, glands, X 


rays, energy, chain reaction, elements, 
atoms, electrons, Einstein theory, food 
chemistry, industrial science, story of 
the Earth, evolution, radio, television, 
electronics, psychoanalysis, hypnotism, 
etc—al] made clear and ‘simple, Ex: 
citing reading now—and a wonderful 
reference volume for years to come, 
Only $2.49. 


TINKERING 
WITH TOOLS 


Shows you how to save ap 10 
50% on home repairs—and have 
lots of fun besides—just by following the simple, 
easy-to-do instructions in this big, 260-page book! 
Tells everything you need to know about woodwork- 
ing, shingling, plastering, plumbing, electric wiring, 
masonry, etc, Jam-packed with money-saving kinks 
that teach you how to repair faucets, valves and traps; 
refinish floors and furniture; renew sash cords, stipple 
walls, make hundreds of other repairs and improve- 
ments around the house, Hundreds of pictures. 

Only $1.49. 


FIX IT YOURSELF 


How to save expense by doing your own easy repair 
jobs, Simplified methods, with diagrams, show how 
to fix and repair furniture, electric outlets, windows, 
doors, leaky pipes, floor boards, chimneys, boilers, 
weather stripping, painting and hundreds of other 
construction and tepair jobs, Packed with ideas for 
every room in your house. Full easy-to-use index for 
‘emergencies, Only $1.49. 
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Exciting Home Workshop & Handicraft Manuals 


COMPLETE Home Workshop Manual 


Actually 12 books in 1, with a dozen big sections 
devoted to home repairs, radio and electronics, furni- 


ture you can make, auto ideas, woodworking, heating 
and plumbing hints, toy-making and magic, photog: 
raphy, model-making, home science experiments, use 
of hand and power tools, and gardening help. A big 
576-page book. 1756 illustrations make everything 
clear. Only $2.98. 


NEW Home Workshop Manual 


Biggest workshop book yet—580 pages, over 1500 
pictures, photos and diagrams, Hundreds of hours of 
workshop fun making things out of wood, metal, 
plastic, etc. Direction for building furniture and shop 
equipment, caring for tools, building model planes 
and railroads, using machines correctly, etc, Only 
$3.48 in DeLuxe Edition. 


HOW TO GET THE MOST 


Out of Your Home Workshop 

Big, practical workbench manual for both beginner 
and expert. Covers use of all hand and power tools; 
shows how to build attachments that make one tool 
or machine do the work of several, Special section 
tells how to set up your workshop on budget plan, 
make it grow with your experience and needs. Only 
$2.73 in Aluminum-Stamped DeLuxe. 


—And Accent 


THIS $1.98 CLOTH-BOUND BOOK 
AS OUR FREE GIFT TO YOU! 


Just order any two or more of the thrilling how-to-do-it books on 
these pages—and receive this big, 192-page clothbound book— 
regular price $1.98—as our FREE Christmas gift to you! 


with inexpensive papercraft 
$3.48 DeLuxe. 


Grand for Men and Boys of All Ages 
BOY’S FUN BOOK 


192 pages of games, tricks, projects, hobbies, puz- 


ales, science experiments, models, radio plans, 
dogstraining methods, whittling projects, lariat 
tricks, etc, Illus, Only $1.98 DeLuxe. 


EVERYBODY’S RADIO MANUAL 
2 


Step-by-step instructions for building 
and trouble-shooting all sorts of 
dios. Shows how to solder, drill, 
read wiring diagrams, make testing 
instruments, make repairs at home, 
etc. Only $1.49. 


RADIO for the MILLIONS 


Packed with clear, foolproof in- 
structions for making an 8-tube 
FM receiver, bicycle radio, 2-tube 
set, floor-lamp radio, ‘midget 
portable, high-fidelity ‘amplifer, 

ide radio, and 71 other ra- 
dios, phonographs, recorders. Only 
$1.98 DeLuxe. 


Wonderful New Book for the Woman in Your Life! 
How to Make PAPER FLOWERS 
we Oe and PARTY DECORATIONS 


* Brand-new Popular Science book for women! 

This big, 256-page book shows 1,001 things 

you can make out of paper—fowers, gifts, 

pi novelties, etc, Exciting party ideas for 
Christmas, New Year's, Valentine's, etc.— 

grand how-to-do-it information on making 

= favors, place cards, centerpieces, costumes, 
decorations, novelties. Tips on money-saving 

ideas for dressing up home, church and club 

items, 700 il- 
lustrations—many full-size patterns! Only 


BOATS Anyone Can Build 


Pick the boat you want from 25 plans—this 
book shows how to do the rest! Instructions, 
diagrams, blueprints for making over two dozen 
motorboats, sailboats, outboards, runabouts, 
dories, skiffs, canoes, dinghies, rowboats, etc, 
Only $3.48 DeLuxe, 


How to Build CABINS 


Shows how anyone can build a magnificent 
cabin, hunting lodge, tourist home or bungalow 
in record time, Jam-packed with 256 big pages, 
180 diagrams, charts and floor plans, Answers 
all your questions on laying floors and founda- 
tions, building walls, shingling roofs—even 
installing plumbing and wiring, Only $2.48 in 


Lacovaseneecsmmescananansaasnase 


eosseees DeLuxe Edition. 


FREE Gift Coupon—Mail Today! 


Popular Science Monthly, Dept. X-128 

353 Fourth Avenue, New York 10, N. Y. 

Send the books I have checked below, When they arrive 

Tl pay postman total price shown, plus a few pennies 

Postage. If not delighted 1 may return books in 7 days 

and you will refund my money. 

CO I've ordered 2 or more books. Send extra 
$1.98 192-page book to me FREE! 


i Evebody'sEncyclopedis C) How to | Make Paper 
lar Science, $2.49 Flowers, $3.48 


ao Tekin with Tools, [ Boys Fun Book, $1.98 
Ol Fix Ie Yourself, $1.49 O Everybody's Radio Man. 
Complete Workshop val, $1.49 
ssa) $295 Radio for Millions, $1.98 
Ol Paice Manel: Ey Boats Anyone Can Build, 
‘ 3.48 
Geof our Workshop, How to Build Cabins, 
$2.73 $2.48 


Name. 


Address... 


City. . ++ -Zone. ..State. . 
a heck here, end payment ow and we wll ‘pay portage. 


CHRISTMAS GIFT SUGGESTIONS 


RUCK SACK fuzies “sities, Mediz seats 
far age meet 


re il Di saeco Lrmreel engi etd 
ALL RUBBER SUIT Pesct 'or ,Sshermen, sportsmen, 


pers and all who work in and 
fon the, water, For trapping, dam and calson work. You can 
Make boots, hip high. water waders, rubber gloves, rain 


capes, etc. its right over your clothes ‘and shoes 
Gost Govt. approx. $25. Our price. ~~ * $5.95 


PUP TENTS Perfect, maa. size, for scout $9.95, 


‘camping. etc. Without pole 


CANVAS COVERS Waterercet, tarpautins, 


plus (Used). perfect condition. 


Originally made for tents. ‘Approx, 'S.x8’. ‘Two buttoned to- 
ether maki fe Complete with buttons at 
faoned, canvas dams, hay covers. track 


Bree eae backed ia be 
1S'tovers, 81:00 02, Less 
iT FOB. nstas CS 

WATER PURIFIERS S222" lng Mit {Sill IE 
ETS Got Seikian PR $4.95 
NEW PARACHUTES iii." dha 
Sate ERs tel, Me Comvlete wih $2.95 
SHERRILL COMPASS fine iii" and cor 8 precle 
sion instrument, Baulpped witk ultras? weetkets Realy 
oe ge seh ene Sa oS 
Ton Bock th instruc: "$4.95 

reRoGve'ess’: = SLEEPING BAG 
Boating. Just fou 
jen 


kets: ‘sipper’ slide. fastener: 
Sbprox. Gov't cost $13.00,. Our price 3.95 


New VEDER ROOT COUNTER {2s suiomati- 
ed. Mat or teh machines Coen le "$5.98 


New GASOLINE POWERED LIGHT PLANT 


for, farms, hom trailers, garages, etc, 
ie.” Generator sists of = 400 W, 126 
“400 cycle. inductor—alternator and a 400 W. a7\¥, De 


Ganerator, Comes complete with spare parte and toot chest 


esis fate ame tarot nt itad Sa 
gee rie at: 


129.50 


relate 
ecollest. 


he “Hiard-to-get-at places, 
stonsion: Adjustabletoany angie, Ea: PU «2D 
Send check of M. 0. Add 10% for handling and malting. 


AMERICAN SUPPLY COMPANY 


329 W. Sth STREET DEPT. PS_—_-KANSAS CITY, MO. 


NEW 2ockez MICROSCOPE 


Locks at 20X-40X-60X.......914-5° 


BUILT-IN “LIGHT-ScoPE” for concentrating 
light, 3 different mognifications. 20, 40 
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GET A JOB IN AVIATION 


No Experience Needed... 


Good Pay While Learning 


If you are looking for a job with a real 
future, get into aviation... NOW. 
Today’s best deal for the aviation 
beginner is in the United States Air 
Force. Look into the opportunities it 
offers and see for yourself. 

EARN WHILE LEARNING. You get 
good pay right from the start in the Air 
Force . . . $75 a month in cash . . . free 
room and board . . . free clothing and 
equipment . . . free medical and dental 
care . . . free retirement plan. Air Force 
beginner’s pay is equal to at least 
$3,000 a year in civilian life. Where 
can you match that? 

BEST OF TRAINING. Two kinds of 
training are open to men in the Air 
Force. You can learn on the job, under 
the world’s most skilled experts. Or, if 
you qualify, you can go to the finest 


U.S. ARMY and U.S. AIR FORCE RECRUITING SERVICE 


Air Force technical schools while 
vacancies exist. It would cost hundreds 
of dollars to get such training elsewhere. 


PROMOTIONS. Advancement in the 
Air Force is based on merit. Better jobs 
«+. non-commissioned ratings . . . go to 
the qualified men next in line. Right 
now skilled men are needed. 

‘This is your big opportunity. Look into 
it today. You can get full details, with- 
out obligation, at your nearest Recruit- 
ing Station, Air Force Base, or by writ- 
ing: Chief of Staff, U. S. Air Force, 
Att.: PMP-3A, Washington 25, D. C. 
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Tampie and Instructions. “Major Chemical 

Go., 131" Inman St. Cainbridge 39. 3 


a ts Satara ES aaa 
sve proat. Terril, Bogard 1, Mo. 

MAKE $100. per week of tore Ty w ful 
SeatPal “your own, Write now Yor tee i= 
fratufe dn this aay to fear hiehty Poa: 
able busines. Joseph Rusher. "At 
Poh Bhar mBuraudabury 32: Pe 

WOULD 301 first $300 made? 


pay 3 
ccoloreiltuntzated book "508 Oda. Success- | 


‘some 
Hreaninely “abterent™ plans, PublaneresD, 


igo Oak. Carlsbad. Calif 
| REAL money making opportunity mak 
spk, Tatetorktg” Concrete Buliding oigde. 


Hex Pi 
START Hone plaster novel wastes 
Amazing course tells how, Literatire free. 


METALLIZE Baby Shoes 
proflts, "New system assures 
Hetatls, “Treasures Poreve 


ave 

HUBBER "Molgs) Geauine Tateg! Tow 

tog. free! “Casteratt Studios, 
“Brooklyn 33. N.Y. 


‘Excellent 
cess Free 
Be Henry 


‘CAPITAL —inieresied in raising capital? 
Petite me for fe ertais Hume 1A 
Uecingt "Fork 16. N. 

‘ORCHIDS. real flowers. 
‘served 1 tats, peatl. inetal 


ee 
Sha patural 


Solara Delals tree, Write WO. Morgan. 
($230 "Myrite Ave. Long’ Beach, ‘Cal 


MONEX MAKING 
TIES 


| 7 


TP 70% 
. Bene ras 
to build’. sieaty, Extra. tocome by 
f° subucristone ‘to Popular Belence 
mthiy'to you fellow emplorecs. For free 
He"and complete instruchions weite on 


Se ee eat et 
INGE eoeimati ge 


{p80 miline, operate coln machines, amma 
ae 


Parkway Corpor 


sb grunts 
stot. Dep 3, 'W. North Avenue, 


ation 


supply house. 22 cities, Puarantecs, Yost 
Eopotnement i you cual. 
fips you. for, $1607. ‘Respected public 


chee. You certity legal papers. use oficial 
Seal imade ‘with your, name. collect fees. 
Easy." Notaries needed everywhere. Wile 
Stationers. Exchange. Boerne 4. Texas 


SPREE Foho—400 Money “Making deal Money Making deals 
Buness plane. “SeemenFortauias Fore 


inlco 

typewriter. New, extlasi e oppo 

IppiNtrer pelos ofeied. Get dete now. 
HAL Bush, Covington 2- Ky. 


8B porutar science 


EARN #25 distributing 50 boves of ereet= 
ing cards. Over 20 diferent top qualify as- 
softments for Xmas, birthday” plus deluxe 
Boxed stationery. Also make extra money 
faklbe ““nagaaine | subecruons,” Detalt 
{feet Cassell Co., 11A Bian St, Westeld, 
Sag semigs e cee ee 

‘$12.00 PROFIT on 25 investment Write 
immediately. Supfoco. Ogema 7. Wisconsin. 

PRIZE Contest Fans Reap Rich Re- 
ards. Enclose Je stamp. National Con 
fest Bulletin. Box 2685-8. Mart 31. Fis, 


300%. PROFIT Sigmon rotector 
doetagt “Arrington'n, Un Orange 3. Gi 
31.00 BECOMES 

ness. Purse me 
itretians. $1.00. Pre 
ratory. Box 2769. Ch 


fered. Sainpie 
i etaiPlat babe 
id 21. OF 


SSINCREASE Your Burnt 


ess Qpportunities: “Mall 
Hon: Wholesale “Supply. Sources Valuable 
Money-Making Tipe! taformatign. ‘Free 
Geta Rush name, ‘Wilkin’ Coinpanys 


(AEARN money, af"home) Thowand, dol 
evlome Worker Magazine te 


‘apie. profitable 


Tasteuetions. $1 


TSTART. 
Fencing post bua 


Chae oat? 
34 FORMULAS, PLANS, PTC. 


FORMULAS—Ail Kinds. Latest 
yslerature tree, Wemico, Park 


ise 8; 


a om 
foue Pont Box f38-P8 rere 

iorful Metallic Gardens. 
miGin Sues Marshalls Box $996" Chleago, 
Timots, 

10,000 FORMULAS and Trage necrets, 
ree ‘Literature, Sullunans, 638 Kingston, 
‘ae. Brooklyn 3.8. 

‘ANY Formula 41.60. Ratisfaction oF ¥ 
subd wrown. ‘ili-b Hoye, Chicago 39, 

SENSATIONAL Offer! secret formulae 
for making French Pectumes and Liqueurs 
bn your nome. Guarativeed, Earuing possi= 
Dinities ntimited Send $1.00 to. Roxsco 
Qrigtiations, 1384 “Third Aveaue, New 
Yorke ity. 


38 PLASTICS 


exciting new home project manual showing 
how to’ get ariedGustile, Dept. P-104 
Bor 301 Woodstock, 


METALLIZE baby shoes. Further infor- 
mation” 3c stamp, “Metal Grafts. Box 
I-82, Tampa 4. Plorida. 


PCERIDUAG= Wri for Pigg Fics EE 
The Unique Glass Shop. 309 Cowardaa 
ie. Ridimosd: Virgins: 
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BARGAINS In Plastics. Lucite. Plexi- 
gs, Catalin, Many colors and sizes De- 
fale free” George Plastics. Usisb Gearee 
Street. Chicago 34. Mlinois. 


EARN Up To fut 

tume beepiee a creat Pertes shee 

ded Syptem. Write Taxceaver Syotem. 
Fe. Worth, Texas. 


‘SELL Siot Machines, Gangs, Hom 
send for wioletale deal. Weoe Diribaee 
Gon 6 South Kedsio Ave. Dept. P40, Chie 


| cao “12. 


PLASTICS Supplies. ancings. shel. T= 
lystrated Tabricating fara bargain cat 
alos ‘Gem-0'-Lite. Box 6860, North 
Holirwooa, “Cate 


ABRIDGED directory: 160 companies 
with fore Eon fob interests: $1.00, 
ED (CBD. Bia rerelgn Service in 


Stitute. Box 3986. 


PLASTIC-Plexiglas-Luciie—sheet_and 
crap: Scrap 20c Ib. up_ Special assortment 
$100" Write for Price list ang tree fabei- 
ie manta’ Reval Plastic Sunply Com 
any. Departaient 8. 120° Mo 
Ses Cutys Missoury 
INTERNAL carved roses, orchids. swans, 
dfish. butterdies. ete. Jewelry and wits, 
rystal Ploral Novelty "Co. Somerville, 
New Jersey. 


TTHRO-N’ 


Hilarious Game! En- 


‘he 


Glatt plsmice. somerville 88. 9" 
(0 CHEMICALS AND APPARATUS 


EARN Chemistry at home. from the 

lies for as 
ratus outits for Home Experiment 
Rhetograntle "Reale eres 


‘and 
Fetal catalogue. i 
‘Winn, “Tats'"West "Zara ‘Street. New ‘York 


catalog: Chemistry, mineralogy, 
picioess. ‘oh ‘Tracey Laboratories. 


es. 
Byanston, ‘iinet, 


AGENTS WANTED: 


GOOD Paying Business Silvering mir- 
rors, plating autoparts, reflectors, bicycies, 
athiroom Axtures, ete, By late method. No 
tanks of shop required. outft furnished, 
Pree Booklet Gunmetal Go., Ave. G. De- 
Satur, Titinols 


SCHOOL Seniors—Earn 40% commission 


Mas ee 


packaxe actual 
gable brie apd. sive. presentation of 
Srestes. ger hi 


EXCELLENT Sideline for printing and 


AGENTS—300% prodt selling genuine 
told window letters; stores und offices. Free 
Samples. Metallic Letter Co,, 437 N. Clark, 
Chicago. 


Emblems, Past repeats. Write today. Hook 
Fast Company. Box 480-PS, Roanoke. 
Viewiuta 


aii) Cratteardss Box 
Bh, Mates, Seen, Bo 


cen 
‘brders—Cash commlestons. Superior Match 
Go." Dept. P128, 7830 Greenwood, Chi 


NEWEST money making senaaiion, Sell 
‘and "painted tics, withpervonn Tail 
roti Experience unnecessary 

ers Wilte Yor feet 2 


quiet inginiguntieed Seg Beckes tap | SELL ulta-bioe_qiock aie ores, 
‘HANDBOOK for Chemical Experiment Mie Holders. Rae piates 208 | 1060 alogants comedy gettral relleius, 
See, Experiment Bostet ber sung iy ex Som ieee Bape phe at | Unity occoe ae tae one 
| Dar jcapeciat ourat | samples Uiteabiue emg. "radii. 00 
iow, 60. Reading Selentife Co. Srder." Hgokinat‘Spectaitien Box ‘I paid. he tawy, ‘ee West’ Broadway, 
Pena. Boot 7." Providence’ ihode island. oh. Tew “York Cxty 


NEW Laboratory 
ghemlcale “and Abie 


i2%2 "Paulina st., Chicago. 22, 


ecRCATA ‘ounce quantities, appara- 


tus eal Flelscher's Laboratories 
Birt ada. 

COMPLETE Supply Cataioe 10= Pi 
grim ‘Chemical, 348-AB Balti Salt Lake 
Gity 4 Utah, 

HOME Laboratory Supplies at low 
prices. Catalogue Che and Abj 
Fis ie. Atleresegple Stains 20e or both fer 
Be | National "Selentige Company. 2204 
North Ave..-Chie 1 


HELP WANTED 


‘AUASKA. The Last Frontier offers an- 
ushited opportunities "$1 brings governs 
dente naty and. Directory lin ene, to 


‘latks Opportunist, Box #83-8, Hol 
Alot, uy 


RELIABLE man with car wanted at once 
teveall on farmers, Wonderful opportunity. 
Sisto $20 ina day. No experience or 
Af reghired: Persianegt" write fod 
. Freeport Hlinots, 


Hess Company. Dept. 85. 
paMQRED Wise Construction Job Listings 

ahigehed month nd wea 
Ho postpaid Global Heparts: P-'O. Bot 
S83-b. Holtywood 26. 


FREE sample! Big profit opportunity 
‘Olowsin-The-Dark House 
decals 


fesent iaree, mani 
ig 303 Fourth A\ 
‘ue. New York 10. N. ¥. 


[AGENTS wanted for our coin operated 


GUARANTEED product im protected ter- 
ritery. i you are now selline or intend {0 
fell housecto-house. Fer fuil't Qt sample 
See Heh Shite Wisidaor No Bubblog 

Wax send eniy 28¢ covering handling an 
Besteye., (Salis fog $135), 0 Winsor Wax 
fie. Dept. P.S.-2 Hoboken. NJ. 


Stampoo, 
Labels, potties furnished. Qualco, P= 
Husseli. Detreit 


Window, Sien Teter 
Latwe Sizes Penny Each, New Follt Abe 
Seluteiy Beautiful, Pree Samples. Atiae, 904 


Bey 
aromas Bataeeam ot Tet 
agra? Rasceraaeh ata 
Sie aa aoe weal ie 
ii, ieee hae ee 
Env ace enters et 
ee 


i 
Ssutth Ave, New York 10. NOY.” 
USE your home as magazine subscriptia 


mas 
Getalls, free, MMcOreeor Aapacine Agency, 
Sept ia Siount Morris ina 


“round, Be 
am a 


EARN Big Money Year 
epatume ake orders 


recperson-department=atare 
fon shire“ tite hosiery lingerie. Houses 

Hines ete. For tigormation Corpo: 
Fative Merchandisers. Dept, PB-D, 110 
ta4tn Bireets NY 


AMAZING Motor Just 


model Sunlight Bitctric Power Plant Salat 
Motor “demenstrates. tremendous. electric 


Dower Dosaible from" lights Assressive 
Geents ganted to sell as window dirplays, 
Protected’ territory fof" producers, Wee 
3. Thos. Rhametine Mabe 

‘Texas 


oSHatiingen 


(Great emang “Terrise bron Oh Burner 
‘Supply. 433 Mass Ave... Cambisage, Mase, 


QUICK Mover! Free Apron with beaut: 

jul plastic lace tablecover, Terrine Gellert 
Nia “Same Oui efundable, 

RFit New ‘York 


BSSscoune Merrie iin, 


WOULD you pay 3%—first $350 made? 
Color-ilustFated book "305 Oda. -Buceess 
fol Enterprises "irees Provent Work at 

fofice. Expect something odd! Pa= 
‘ihe! Oveataide: Calsforn 


ing Free. "Harford Frocks, 
Bept. ¥oi20"" Chhcinnais, Onto 
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>... 


tra sheer 
imei, 38 0 38 ches 


 caateTsind tea eR GEC 
doors. outdoors! Ii ‘Motor 


les. Hellotoy Co: 


SELI, iy Mall Boo 
sains! Reaay Made Circular Ser 


WED. 8. Dallas tt 


LABTIOg. icy agar Oe Ki 
ee Rt see: 
A ed 
Hee a at 


‘SELL!! Balloons. Combs. Specialty Mer- 
huniye, Carleton Howe "Distributors 


BUY thousands of nationally advertised 
roduets direct from mamutacturers, Weite 
for. "Buy Direct. and Save." Consumers 
‘Asen., 297-8 Lebanon Ave. Mt Lebanon. 
Pennsyivania, 


MUSIC Greeting Cards All occasions 
orby Muste Cards. P.O. Box 738. Mortia= 
town, New Jersey, 


i) HIGHGRADE SALESMEN 


START your own business on our capital. 
Always sour own boss. Huvareds. aterage 
$6,000" 49°85 000 atiniial Sates year after 
Eredit, Bo nome Hecesetics, Selling experi 
fence unecessary to start. Wonderful op- 


sl — = 
‘MEN And Women—Earn $25 dally, eeli- 


ing, sverware, aluminumware. pressure 
cookers and If more fast selling Wems di- 


‘ree 


Colonial Products, Depi. Ci2. 30'Ormsbee 
‘Ave. Providence. RI. 


90 rorutar science 


POPULAR SCIENCE 


| aple profession ‘at home "Our 


o 


quick! 
Street. Philadeiphia. Pa. 


M2012. Excelsior ‘Springs. Mo. 


PPO 


RTUWITIES 


ie Utver= 
‘Ave. Ban 


So Se ae oa aching Am 
bles speed ‘date tor 


rustraction Bet “Gorreepond= 
fee ‘Schoo. Box 21. St. Jods Station, 
Brook 13. wy. 


MEDICAL Laboratory Technicians in 


st ome, Individualized 
Free. New 


great cemand, We train you in your om 
Rome. ip pour spare time. Also hate study 
course in’ General Chemnistry. Catalogue 
free. Imperial Techateal Institute, ‘Box 
O18. Austin Terns 


ESoen rn “Fro 


MONTH'S free study without 
Receve abo ig Hagianee 


i 


SALESMEN—Put yourself tn line for bie 
money and Teal future Keep, steres supe 
Bind ith bebe cour eaves Nationa 
In'aavertised merchandize, Tom, profits for 
You und. merchants.” tiberal 
Tales “Biaeltbe or full time: Wer 
tetar Dept. S3-b. Spencer” Ind. 


7 EDM'CATIONAT. 
AND INSTRUCTION 
{,ROORIEREPERS! tecrease rout garn= 
IRE"A.Week'™ Dookkeeping and Tex Sery= 
Ge Full’ or Spare tine ‘Details Free No 


Ghligatign®’ wikia" “Box "aad. Cedar ‘Orore 


pears ‘Training Schoo! 


yuteel 
ool af Nursing. Dept. M-12. Chicago, 


Make up to 


"i. virginia, 
broker, through home 
grids, oc Caadcoominateaetlon Wee for 
ree book. Approved for teterane Weave 
whoo! ig" Pershing Ra. 
Box Grea. Kansan ly @. Mo 


PIANO Tuning Pays. Learn this profit 
“Tonamete? 


Rnd echanieat ‘aids take learning easy” 
No: knowledge. music ‘Decessary. Diploma 
unteg Largest and ‘igeat schoo! oth 


roved. ‘Write Tor” booklet. 
Ais Sirvant "Bthoot: 1 Bryant Bide 
Washington 16, D.C. 


BE ® piano tuner 13,000 needed in 
WLS. A. Make $3,000 to $5,000 each year 
Tun or spare time in his titensely hter= 
esting and fascinating work. Faperiesce 


ae 
TeCOME = DEG a Ps 
wee oes g Sosa 
See rae ae aa, 
Racal eet ee ook hae 
SEREPAANTS eR Dine ie 
BIBLE Grape Whe Very Ser 
ye ‘Emmaus. Penna, 
SOE tan es O_O 
ite Be 


‘cost home study courses, Over 800, 
gublecta’ Free buletin Develo Behools, 3. 
Vincente, ‘San Pranelaco 16, Call. 


DENTAL echpician's Practice Kit, Ar 
tufielal “teeth blast ‘Free 
fa wat hit "Gani Eaoratory it. 38 
Wi'tait ‘Los Angeles. 


we ‘CONTESTS 
‘$1,000,000 PREE—Contests—Yearly. Win 


fortune. Wasners. prepare. your entries 
‘Enel street, 


ectiTGl Your Wagon, fo a Gnniettart 
SoxatessC. Alam Sie Figen 


12" New York 
"LANGUAGE OUTFITS 


phous institute, 34 RCA Bide, New York 
boon. Ye 


72____ AUTHORS SERVICE 


T WANT New Writers vo cash hundreds 
‘of! checks for. $1 to. $100, offered each 
Gonth. The easiest ‘way to. write for bay. 
No" previous “experience ‘necessary. Send 
for Pree details, No ebligation Saunders 
Mf Catimings. 497-8 Tndependence Bids 
Géiorado Springs. Colo 


3 ___ BUSINESS SERVIOE 


KNOW facts about 

lent sumplitied ‘way. lo keep 

Sblte! uneratea, George ew 
v. 


74 CARTOONING, SIGN PAINTING, 
DRAWING AIDS. 


dress” Cartoonist 
joi2:¢. Pleasant Hil, Ohio. 
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SIGN painting taught et ome by an 
gid Imaster. Ben Kerns. Box 812. Green- 


9 ALPHABET 3 Numeral Pattern Sets 
and Gotan, 608, Sign “eeiteg Distrib 


15 wnerrse sae Agvertxing and 

Free ‘Circulars Complete 

Peon 

EARN Money Evenings, copying and 

pulcating commie cariouts fot advertisers. 
SArayle (2-8). Wisconsin 


“INTERISTED Sayjoonma Write 
Cartgans, P.O. Box $291, San Prancises 
Sor Gatit, 

75 CHALK TALK-STUNTS 
CHALKE Talks, Producing Pro- 
gram,’ $1,00, ‘lustrated Catalog 10e. Car- 
foonlat’ Bnlda, Osnkosh, “Wisconsin. 
36 TYPEWRITERS 
[ARRGONDITIONED Typewriters, “Print- 
ing Devices. Oice Appliances. "Supplies 


Dikieeraph. King" N.C. 
OFFICE SUEPLIES & 


7 


a ‘Dupli- 
ators I tates typewrite 
sr ie Spruce. Wichita. Kansae 


7A___ RUBBER STAMPS 
3 LINES 4 
itonture sibs: 
‘Wauwwatosa.* Wis 
IUALITY Stasapai 
ettetencs—Buvelopes 


79_ PRINT 
AREDNTING presees. 
aia gr compete” lustrated printer's 
Rakey. se, Ate Meriden” Connectiest 
PRINTING Presses, T) les, Lists 
el Turnbow a Penna. 


LERINT-O-MATIC mimcographinie Post 

Garg Typeteas Sioned! Denticncor Printer 
ie ‘Duplicatore 

brints, 


Chines, 
{ope Sealers. Ail office machines, 
se Supplies, Layeratuce Free. Pit 
‘pewter tu Fourth ‘Aven 
Pitteburen_ 2. 


‘Own Plastic Printing Cuts. 
late Process. Plexivervice. T= 


MAKE Y 
New lex 


utters. Automat- 


HAND, prvees 
Line 'Se: WZquucemente? ox B18 


fon Bulletin 
New Work @ 


PRINTIN: 
MULTIGRAPHING, ETC. 


DISTINCTIVE, Printing — Stationery. 

greet Caan, Rega, Sample, Prices 
Free. Scumpprint. ‘South Whit 
aeons wales 
tree, 


CASH tn Selling F 
gy. Cards, “Napking. Particulars 
Stumpen.. Souths Whiley 2 


BUSINESS, Personal stationery. State 
requirements. Samples, Mero Products, 99 
Morrison. Punssutawaey. 

EXCLUSIVE New Process! than 
Multigraphing: ‘Better than . 
hig! Specify ‘Mimic-Graphing" Send dime 


(eie_* 12), 100 Ea 
velopes beaut punted! Sis: oaid- 
e's Box 3422-SP, Philadelphia 22” Peans 


250 LETTERHEADS. billneads. enve- 
Jeb; each $2.00. Gibson. 108. dnd St 


Yor INVENTORS 


2 PATENT ATTORNEYS 


INVENTORS. For “Record of Inven- 
ton" form, contact Carl Mitier. Regie 
fered Patent Attorney. Woolworth Butld- 
ta. New York 


INVENTORS: Write for free brochure 
Evidence of Invention.”* Labiner, World 
Buliding. New York 1. 


INVENTORS: Without obligation. write 
for information explaining the steps. 04 
should take to secure 


PATENT practice before U8, Patent 
Office Valigity and infringement. snvesti~ 
Fations ‘and opinions. Bookiet and torr 
Evidence of Conception” forwarded upon 

request. Lancaster” Allwine a. Romine), 
Registered “Patent Attorneys. Suite 413, 
Sisnisth St N-W.. Washiagion 5.'D. C. 


for information explaining the steps 700 
should take to. secure a Patent, John S. 
Randoiph. Registered Patent Attorbey. 207 
Columbian ‘Bidg.. Washington 1. D.C. 


“INVENTOR'S Guide tree on request. 
Frank Ledermann, Registered Patent Al= 
tormey. 194 Nassau St 


New York 7. 


Hon ‘as ta"what steps pou anould take to 
Secure a. Patent. “Write Patrick D. tea 

ers (Formerly Randolph 4 Beavers) Ree 
Gered’Patent Atty." 636 Columbian mide 


_ INVENTORS: Leas To protect ye 
invention. Unless the inventor is familiar 


red_patent attorsey of 
i. Seeistered 


Patent astorners. 
‘Building. Washington. D.C. 


se RATENT, Protectign-—Uniess an inventor 


Evans 
‘Washington 6. 


1090 [BUSINESS Cards, 6.60, preoela. 
gattpleg tre. Reale Pris tn. 
East’ Jemersoa, Loulsvite bed 

a Ore BES 
Prepaid. Miller Stamp. 
‘Malden’ 11, Massachuset 

COT Rate, Hi. Quality i000 urine 
‘cards $285 cash postpaid. Pinest type. All 
Sivies. Gler Press, 24 Raritan Ave.” South 
River. Ng. 

SEND, tbe Now. for our age 
lige Hetunded. Bist order, “McCall 
Beni) ie" South zit Omabs. 8. 


Printed 4075 
phland ‘Avenue, 


IP An Inventor believes he has an in- 
tearch 


Hon. 
Revincred patent Attorneys, 100-M Victor 
Batiaing Washington 1. D.C. 


Cathran 116 MeLachien Blag.. Washing- 
tom 1. D.C, Registered Patent Attorney. 


sere Service Li 
ier 'W. Harrison, Chicago 8. iilinoss. 


GUSTAVE Miller—Patents and Trade 
Marks —128-8 Warner Building Washing- 
ton 4. D.C. Registered Patent Attorney 
‘Associate Patent Examiner, U.S. Pateat 
Ofice. 1923-1929. 


Frakes 2 SS 
sie ere 
a ie 


cantainiog éetailed information and 2 
iehtake toward patent protection oie 


sent upon ‘Obligation, "Victor 
EP bvabs a ee gb P Merlin” Building. 
Washington 6, . 


Up ‘An Inventor believes he has an inc 


ideo, 
iuserea Paient. Attorneys, Aaseke Vict 


Bulldine. Washineton 
IDEAS are worth money. P 
i evelgpment Company, Le Cy Ie 


TAT ENE, 204 Tange MATE searches 
Heports airmatied in five days. ine 
Seation protec jon form free wee aise 
yr Box 178, Washings 


Hbventers, Dept. 306, 1026 Bye St, NW, 
Washington €, DB. c. 


\OMEST. Royalties — Cath. Oficial 
peine ‘certification. Request 


Tree Book 
alyersalaareetine Co. 354 
‘Sun spring St Los ‘Angeles 19" Calif 


{eSMAUE, Inventions wanted by manuinc- 
turers s sell sour invention. 
Wlte for ciealaf. 5 "Hul, 1aa9\ Bucld, 
Cleveland. Ohio, 


INVENTIONS Wend Hatepled ot 
pending ‘only Inventors “Wxchanges 
‘Hartford 1, Conn. 


pecemser 1948 Mf 
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‘GASH For your idea. 280 manufacturers 
peed “inventions. patetited or unpatented 
Dist tree Invention Bureau, 208-8 Clinton. 
Gak Park, Tinos. 


cities furniture. ete. 6" popular’ Diana 
‘ith full size patterns. $1.08" Mastereratt 
12S. 7o41 Olcott: Chicago 31. Tlinols, 


GARDEN Tractor Plans 116 & 216 HL 
qSix large sheets. of drawings, tistrie= 
ons. costs and pictures. $3.50; Clearprint 
Plans. ‘Box 265. Muskegon: Stichigan. 


Iickougniin—tior Meade” Avenue. 
Beranton Pennsylvania, 


5 PATENTS 


Inventors. Dept. 
‘Washington 8 D.C. 


38 MANUFACTURING 


MODELS small lot manufacturing met- 
als plastics. ete, Miliburn, Burlington. iy. 


%_MODELS, MODEL SUPPLIES 


| MODEL Ship Builders! Are you looking 
for authentic. precision ship models? Send 
for ichiy itistrated fully descriptive cats 
logue in full color of famous. ships of all 
Einds: Only 23¢ Halesite Vache service fae. 
Dept, C-48, Malesite. Long Island. ¥."¥. 

‘MOST. complete Illustrated | Cataloe— 
“Qa. 08" Fond 
pybllaed Send, for Taaling 


‘nye st. NW. 


SHIP and Yacht model fttines; blue- 
ints, Send 26s for iiustented entalog No. 
FEttscinw hundreds of items A. J Piaher. 
boa-2"Fiowah Ave. Royal Onk, Mich. 
SHIP Models Mort complete, line ip 
yew 5 Sf 
books. 


fo Working 
Deo 


PLYWOOD cabinet Kiichen plans. 25. 
Plnynecabinets.. 4@i7 "Johnson Avenue, 
‘Western Springs. Milinots 


SHELL Jexelry,, Suprlies Wholesale 
only. MéFarland Plastic Go... Dept. K- 
Sarasota. Pia. 


| gimiple matructions. 1.00. 


ESTIMATE cost of bullding new home 
G"Elentioot, 
‘Engineer, Richboro. Penna. 


__MAKE your own handy lightweight Con= 
qgete Blocks quickly with new Blockmaker, 
Stamp, Manual 256. Peeries, New 


COPPER and rane Materia Compicie 
line for Craftsmen and. Workshops 
{og Pree. Greundmaater Company, Boulder. 


sue 8c copy. Dena 
New York i) N.Y" 


APTERS! Pree! 3 sheets 
fs with Intent catalogue, Ene 
Be pandiine charke, Leather Syeciatie, 
585 Bast Broadway. Long Beach 2. Calif.” 

CapALea svete spel ZOO 
sufehture, inn orvamente eters, Rumere 


ou 
Fefunded ‘rst order. (No 
‘Mt Shop. ox i¢t, Ashburbs 


BANDSAW, Jigsaw owners, Jet your ma- 
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Picture the advantage—in 
military operations—when com- 
manding officers can watch 
planes, troops, ships maneuver 
at long range 

This new use of television was 
seen by millions when the aireraft 
carrier Leyte—as Task Force TV 
—maneuvered at sea before a 
“battery” of 4 RCA Image Orthi- 
con television cameras. 


Seventy planes—Bearcats, 
Avengers, Corsairs—roared from 
Leyte’s flight deck and catapult 
.+.dived low in mock attack 


Making television history, first coverage of air-sea maneuvers demonstrates 
‘value of research by RCA Laboratories to our armed forces, 


Now felevision “stands watch” af sea 


. fired rockets. And an escort- 
ing destroyer stood by for pos- 
sible rescues. 

Action was beamed by radio to 
shore, then relayed over NBC's 
Eastern television network. Recep- 
tion was sharp and clear on home 


‘The stra- 
tegic importance of television in 
military operations was dramati- 
cally revealed”. . .“There is no 
doubt that television will serve 
in the fields of intelligence and 
combat.” 


Use of television as a means of 


military communications is only 
‘one way in which radio and elec- 
tronic research by RCA Labor 


for development and application 
of science to national security... 
in peace as well as war. 


Radio City, New York, you are 
ly invited to sce the radio, televi- 
and electronic wonders at RCA 
Exhibition Hall, 36 West 49th Street. 
Free admission. Radio Corporation of 
America, RCA Building, Radio City, 
New York 20. 


RADIO CORPORATION of AMERICA 
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The Voice of Science 


This Hopkins Televote® 
(right) is one of the machines 
that are being used to measure 
human reactions to movies, 
radio, and television programs. 


Scrence Isn't the Answer 


Cc the science by which man developed 
his implements be applied to his acts? 
‘This is the staggering idea that makes some 
people fear science as a satanic force in it- 
self, That fills others with hope equally false 
that science can be the answer to everything. 

Both kinds of thinking credit science with 
being something it is not. Science can ex- 
plain why a mouse and a giraffe have the 
same number of neck bones. But science, 
with all its labors, will never produce a 
mouse. 

For science isn’t the answer: Science is 
the question. 

The fears and hopes that science can 
somehow create or destroy human motives 
are groundless. The function of a Science of 
People is to find the questions that will 
identify these motives, and measure them in 
action. 

That is enough of a job—just the biggest 
in the world. So big there may not be time 
to do it before the whipcrack of war makes 
it useless. Because we don’t have forever 
any more, some social scientists are calling 
for a Manhattan Project in Human Relations. 

But raising that kind of public interest 


and money calls for the use of some of the 
very knowledge they seek. Perhaps the social 
scientists might best begin with the visible 
part of the problem, and find out first what 
stimulates people to respond to a great 
cause—or a silly song. In this initial research, 
they might examine the methods of the 
preachers, politicians, salesmen, playwrights, 
comedians, editors, and trial lawyers who 
have to operate in the people business. 

After all, drums and bugles, stained glass 
and soft music, battle cries, slogans, and 
wisecracks have been triggering mass re- 
sponse for a long time. Finding out what 
appeals to people would help in arousing 
the same people to the importance of finding 
out why. 

Certainly the Science of People will evolve 
faster as a “servo mechanism” by which its 
own discoveries exert leverage for its own 
acceptance and support. Then perhaps the 
very urgency of man’s long step with his leg 
of technology will pull up his other leg of 
psychology to ease the now painful straddle. 


Rina Gittrzces 
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@Gaily decked out 
in its new Santa 
Claus suit—Prince 
Albert Smoking 
Tobacco “stars” 
under any tree. If 
he loves his pipe or 
roll-your-own cig- 
arettes, crimp cut 
Prince Albert is 
the answer. Rich, 
mild, and easy on the 
tongue-P.A, says Merry 
Christmas in a big way! 


Z 
THE NATIONAL JOY SMOKE 
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Fourteen feet up in space, sound en- 
gineer F. K. Harvey tries out a new wire-mesh floor for Bell Telephone’s famed 
super-soundproof “Dead Room.” The floor is needed to hold tons of test instru- 
ments in the geometric center of the room, but it must not interfere with the 
delicate tests by reflecting sound waves itself, Here, however, sound patterns 
set up by waves radiating from the large horn on the left to the small one on the 
right show that the floor reflects almost no sound at all. 
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This Hydro-Toy @ canal challenges railroad 
dominance of Toyland transportation. Made of 

plastic, it comes in quarter-circular and 4-ft. 
straight sections from which a youngster can 
assemble his own model. Special sections con- 

tain locks and pump, whose operation is shown 

wareg use in the diagram below. The water wheel in cen- 
of photo above also is optional. So are trolley 


ter 
ae along canal sides to power electric boats. 


How the 


New Toys Work 


If father wants to be ready for the chi 


ren’s Christmas 


questions, he had better start doing his homework now. 


By Hartley E. Howe 


HRISTMAS Day you're safe. Between 

the excitement and the turkey and all 
the new things, the children haven't much 
time to give you the treatment. 

But the day after Christmas—get down 
the Encyclopedia Britannica, haul out your 
old physics book, look up the number of 
the Public Library reference service—and 
prepare for the worst. Young America 
wants to know—and they want you to tell 
‘em, How does a doll cry? Why does the 
diver sink? “Gee, Pop, what makes my 
truck pick things up? Is it ‘lectricity, Pop? 
Huh?” 

Those are just samples. Simple ones, too. 
For if you have any idea that it’s easy to 
explain how a toy works, just take a look 
at the ones that are going to turn up under 
the trees this year. With postwar material 
shortages largely past, the full scope of 
Yankee industrial ingenuity has been turned 
to amusing American _youngsters—and 
baffling their fathers. 

That's why Porunar Scrence has come 
to your rescue with the inside dope on how 
some of the trickiest of the new toys really 
work, It wasn’t an easy story to do. The 
toy business is almost as competitive as the 
automobile business, and the toy makers 
are pretty cagey about letting out any of 
their trade secrets ahead of time. We were 


Submerged in a tank, this plastic diver rises 
to the ae of the water ti the bulb at 


the end of the hose is squeezed. Air, forced 
into nie hollow body, maken the diver lighter 
the water, and ‘thus it rises. The toy is 


made by the Plastine Mfg. Co., of New York, 
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ik = 
When this metal true t bumper hits and knocks back the 
ies into. pieces. 1 


plate. The spring collapses the hinged bottom 
like teh, held 


D's, i a 2 of truck, and the top and sides shoot off. ‘The 
flat plate under the chassis, is reléased wi k 


Tropia industrial Corp. makes the Crasher ©, 


and windows. All panels slip into groc 
channels, formed of strips bolted togeth 

: are the equivalent the top and bottom of each wall. The Prefa 
of 4 by 8 fect. 's hold various doors Toy Corp., of New York, is the manufacturer. 
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POWER LINE 
FROM REMOTE 


ge 


f truck shows two motors—one to 
drive it. Speed of steering motor 

determines how far it turns front wheels; 
ed of driving motor, how fast truck goes, 


LEVER PICKS 
UP CORRECT 
VOLTAGE FoR 
EACH OF FIVE 
SPEEDS 


STEERING SWITCH SwrTCH DETERMINES 
DETERMINES DIRECTION DIRECTION. 
TRUCK WiLL TURN TRUCK WILL TRAVEL 


EN 


n be steered, speeded Control box turns current into five diffe 
and slowed, reversed, and_stopped—all. by voltages, according to which collector ring (cen 
mote control through cord from transformer. ter) is put into circuit by steering wheel and 
It is made by L. N. Schwien Engineering Co. throttle, Voltage chosen sets speed of motors. 


The operator of this Skyline Airport® can magneton its tip. Magnet-equipped plastic plane 
take a plane out of hangar and taxi it to take- then follows movement of magnet below it, 
off point—without touching it, Lever at left When plane is hooked to wire on “fight tower,” 
moves a pantograph, under the field, with a crank on edge twirls it by simple miter gears. 
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ockwork lift truck goes after a load, 
ip, and brings it back to you. 
head, it drops a platform so that it 

the skid loaded with blocks. ‘The 
nd the platform lifts the 
Next the truck backs in a 


This 
picks it 
moving 
slides und 
truck then halts, 
load off the floor. 


able to gather, however, some of the most 
interesting of the new toys—and take them 
apart to find what makes them tick. 

For weeks, PS’ offices looked like the 
back room of a toy shop. Tiny trucks came 
shooting through the mailroom, hotly 
pursued by panting photographers. Minia- 
ture houses sprang up like mushrooms on 
d editorial desks. The halls echoed with 
the tinkling of Brahm’s Lullaby. Artists sat 
for hours making an ingenious piece of 
clockwork go through its paces over and 
over again until they could figure out how it 
worked—and diagram the mechanism for 
work devices put on 
are ingenious mech- 
anisms worthy of a king’s clock—or a first- 
s vending machine. 

Don’t worry if you find some of the new 
toys pretty complicated. Johnny will prob- 
ably be able to run them, even if you can’t. 
When PS researchers tried to run the 
electrically controlled truck (p. 101), the 
sweated over it for an hour, banging it into 
walls, backing it under furniture—and gen- 
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semicircle, When swung completely around, it 
goes abead again, At the end of this forward 
movement, the platform drops and the truck 
stops. The photos show it going through its 
aces. In the picture at top right, the load 
been removed so you can see the platfo 


This Kariola ® music box plays tunes accord- 
ing to the arra tof pegs in holes in its 
belt. As the crank turns the belt, the pegs 
strike little hammers at the far end. 1 
turn hit metal tubes, producing the tur 
is made by Natio Se tific Products Co. 
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c doll coos if hugged, cries if spanked. 
eezing her forces air through a crumblike 
filler of foam rubber in her body and legs 
This vibrates, gently or sharply, a reed in her 


erally u ble to control it Then little 
Peter, who'd been invited in to have his 
picture taken with the truck, took over. In 
two minutes he had the vehicle under com. 
plete control—turnin 
slowing down, just as he wanted. 

We soon found we had to get two of 
everything—one to cut apart and one to 
leave with the kids we tried it out on! By 
reading this article 
more than one of a kind 
the pictures with the 
you won't have to commit a probably fatal 
operation on a new toy THe END 


circles, speeding up, 


you won't have to buy 
And if you use 
young technicians, 


| 

kK 

Just as in the real thing, a motor-driven air 
turbine sucks dirt into this undersized vacuum 
cleaner. Thouch there is no brush, the f 
high speed makes enough draft to pull in dust 
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throat (cutaway, above). Protective screen 
keeps crumbs from clogging the voice mecha- 
nism. Made by the Ideal Novelty & Toy C 

Baby Coos ® has a body of washable late 


and loose litter. And its horizontal position 
keeps the housing flat enough to get under 
low furniture. The working model cleaner _is 
made by the National Scientific Products Co. 


Titanium jis twice as strong as iron and 16 
times as strong as aluminum, as pictured here 


New Strong. 
Light Metal 
Is Extracted 


ITANIUM metal—a_ structural metal 
never before available to industry, al- 
though its ore is the fourth most plentiful in 
the earth’s crust-now is making its debut 
in commerce, At Newport, Del., a duPont 
plant with a modest 100-pound-a-day ca- 
pacity has just begun turning it out. When 
manufacturers aws 
mass production may follow. 
Titanium’s strength and lightness promise 
to make it rival aluminum and magnesium 


MENTE 
(riTaNwuM oFe) 


I 


by number of two-inch cables of each pure met- 
al required to support weight of a locomotive, 


as a material for airplane wings, pontoons, 
and cables. Since it resists corrosion, it may 
also replace stainless steel, an alloy that 
the U.S. must import chromium and nickel 
to produce. 

Titanium is a pure, ductile, silvery-white 
metallic element, midway in weight between 
aluminum and iron. It has twice the tensile 
strength of iron, four times that of magne- 
sium, and 16 times that of aluminum, Al- 
loys consisting largely of titanium, when 
developed, may prove superior “to other 
alloys. 

America has vast reserves of titanium; 
only aluminum, iron, and magnesium are 
more abundant. How to extract titanium 
from its ore was the long-puzzling problem 
that the U.S, Bureau of Mines recently 
solved by treating compounds in a furnace 
with molten magnesium. Its usefulness far 
outweighs its relatively high cost per pound, 
$5 now and possibly $1 eventually. 


TITANIUM INGOT 


PIECES FABRICATED 
FROM TITANIUM, 


Ilmenite ore, a black sand, yields titanium metal and its products in the steps shown above. 
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=, 
The New Buicks: 


Slicker. Smoother 


TH big news about the new Buicks is, 
again, Dynaflow®. This revolutionary 
automatic transmission, tested on the fanci- 
est "48 Buicks, will be available in most 
of the company’s 1949 models. 

Introduced less than a year ago (PS, Feb. 
"48, p. 113), Dynaflow has been available so 
far only as optional equipment in the Road- 
master. Now Buick is making it standard in 
Series 70 cars and offering it at extra cost 
in the smaller Series 50s. 

Beyond that, Buick’s changes for ’49 add 
up to a smoother line here, a mechanical 


centered in front of steering 
recessed into dashboard and indi- 


Instrument 
wheel, ar 

rectly lighted to reduce gla 
operate on push-pull rods. 


REAR Hit 


PULLEY & HOUSING: 


New latches of side-opening hood are operated 
by levers under dashboard. "A pair of them 
(above) holds each side of hood. Front and rear 
hinge latches, held by same rod, unfasten simul- 
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refinement or structural adjustment there, 

Frames and bodies have been stiffened. 
New hydraulic lifts quiet the engine's over- 
head valves, New rear lamps combine the 
jobs of stop light, tail light, directional 
signal, and reflector. 

For simpler trouble-shooting, all electrical 
fuses have been put on a single panel be- 
hind the dashboard. Lowering both the 
front and rear coil springs, the company 
says, gives a softer ride. 

But what Buick’s proudest of is more 
Dynaflows. 


behind dashboard and a bellows around accel- 
erator rod keep out engine heat. Pedal at ex- 
treme left is new foot-operated parking brake, 
Starter switch won't work when car is in gear, 


FRONT HINGE 


FASTENER ROD 


taneously at pull on spring-loaded cable. When 
latches on one side are unlocked, pair on other 
side serves as hinges for one-piece hood. When 
both sides are unlocked, hood can be removed. 


bodies have been slightly more streamlined by 
r- keeping rear-wheel shields flush with fenders, 
1 Wheel bases have been reduced about 3 inches, 


2 t. of glass 
cent over 1948. Windshie 


wood paneling has almost 
Jes but is still used across 
fe thicker than 1948's in all 
let front doors open wider 


in”? 
ration is reduced by anchori at can. be split by armrest that folds 
synthetic rubber at two points near front (ins ‘with back cushion when not wanted, 
and one at back. Rear mount includ built into floor assure full leg room 
support to take driving even when adjustable front seat is shoved back. 


hrust from rea 
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1 Blilader- 

Liboratory 

Catwalk 

¢ machine is used for pre 
nd observing the results. 


loor and 
vator surroundi 


paring test spe 


Before squeeze, vertical 


sensitive 
crosshead to test specimen 


ressure 
forces down hydraulic bottom, 
‘osshead toward stationary piston, For 

stretchir nsi- 


objects are placed between the 
tive crosshead and the tension crosshead, top. 


uf 


Five-Million-Pound Squeeze 


TESTING machine that can crush a 

locomotive or gently crack a walnut 

has joined the Navy. It will put an experi- 

mental squeeze on full-size airplane parts 

that must withstand the terrific stresses and 
strains of flight. 

Weighing almost a million pounds, the 
big machine will take specimens 10 ft. 
wide and 80 ft, long and use huge forces 
to squeeze and stretch them. In bending 
tests the press will handle specimens 50 ft. 
long. Under a hydraulic pressure of 2,500 
Ib. per square inch, the machine will exert 
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yet the weighing 

it can mea 
four pounds. 
ing aircraft 


a load of 5,000,000 Ib. 
mechanism ‘ 
changes in load a 
Designed prima 


ure 


to the thinnest aluminum sheeting, the ma- 
chine is expected to help solve the critical 
problem of making lighter. aircraft carry 
heavier loads. Built by the Baldwin Loco- 
motive Co., under sponsorship of the Navy’s 
Bureau of Aeronautics, the press will be 
s by other govern- 


Graduates of Williams Air Force Base ride 
Lockheed F-80s in close-order drill over Ari- 
zona’s Salt River Valley, Students learn precision 


maneuverable jets, not for 
ics. In this 
nother, 


Ee g in the high 
show, but as exercises in aerial ta 
formation, the planes protect one 


Hlow Jet Jockeys Are Made 


Pilots trained in propellered planes 
find the winged blowtorches different 
—but actually easier to fly 


By John F. Loosbrock 


IGH above southern Arizona’s barren 

mountains a student jet jockey—a mem- 

ber of that new breed of pilots who fly the 

out-size blowtorches—suddenly hears a buzz 

above the monotonous hiss of the wind past 
his canopy, His control stick flutters. 

He glances sidewise at the trailing edge 
of an aileron, It looks fuzzy. It’s vibrating. 
That's the pay-off. He knows he is approach- 
ing the region of compressibility where his 
U.S. Air Force jet-driven plane is ramming 
along at four-fifths the speed of sound. 

The buzz, the stick flutter, the fuzzy ap- 
pearance of the aileron’s edge—all bring to 
mind the rule on page 23 of the Student 


Pilot Manual issued by the Williams Air 
Force Base for jet transition training. The 
rule says: 

“Throttle back and reduce airspeed by 
extending dive flaps.” 

It’s that simple, If a man follows the 
rules, he’s not likely to get into trouble in a 
jet. A jet, in fact, is easier to fly than a pro- 
peller airplane. The old-timers at Willie— 
everybody knows the Williams base as Willie 
—told me so. In a jet, a man doesn’t have so 
many things to watch, 

But jets are different. A student learns 
right off to stand away from the tailpipe 
when a pilot fires up. The fiery gale that 
roars out of it could cook you to a crisp, But 
the sheer blast of it won't let anyone get that 
close. Still, it’s plenty hot, and the specks of 
carbon thrown out sting like hornets. 

A student learns that a gas turbine re- 
quires no warm-up. Once the engine is turn- 
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ing at full r.p.m., the plane is ready to take 
off. He learns that it is inclined to “float” in 
landings because its ivory-smooth skin has 
few projections to catch the air and slow its 
speed. He learns not to attempt another 
take-off after a touchdown unless he has a 
couple of thousand feet of runway still ahead 
of him: a jet accelerates slowly. 

He learns not to be alarmed when a mini- 
ature snowstorm swirls about his head. 
That's only the refrigeration system sucking 
vapor out of the air and freezing it so fast 
that it blows into the cockpit, He learns 
never to start an intentional spin under an 
altitude of three miles. Every full turn the 
airplane makes erases 1,000 feet of height. 

An apprentice jet jockey is hustled into 
high speeds quickly. Yesterday's students 
started on a clunker that bellowed along at 
90 miles an hour and in time progressed to a 
fighter that did 350, Today they start on 
planes that make 200 to 300, and almost 
before they need a haircut are flying faster 
than yesterday's aces, 


New Sensations, New Jargon 


Everyone takes jet propulsion for granted 
at Willie. I caught on quickly myself when 
I visited the base, known formally as the Ad- 
vanced Single Engine School of the Air 
Training Command, 

There, on the edge of the desert, within 
eyeshot of the plush dude ranches that dot 
Arizona's Valley of the Sun, I learned about 
jets through the sweetish, smoky odor of 
burning kerosene. I heard jets in the roar of 
the F-80s’ engines, I saw jets in the glint of 
sun on polished wings. 

The student there picks up a whole new 
jargon, He doesn't take off; he “leaps off.” 
He doesn’t step on the gas or push in the 
throttle; he “turns the wick up.” When he 
overshoots or undershoots the runway, he 
“joins the desert club” or “lands among the 
tules.” (Tules is a nickname for the scrubby 
desert plant life.) 

And if he gets in a tight spot and doesn’t 
know what to do, he “pushes the panic 
button for two minutes of disorganized con- 
fusion.” During his first few weeks he may 
even find the panic button “stuck in the 
on position.” 

As a cadet, he came to Willie fresh from 
basic training, where he flew 170 hours in 
the T-6, a 550-horsepower plane that was 
World War II’s advanced trainer. 

In his initial flights at Willie the jet stu- 
dent never leaves the ground. He “flies” the 
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Air Force eadets study Shooting Star's engine 
to learn what pushes the jet plane through the 
air. Cutaways and mockups speed intensive 
Ground course that goes with fet fight training. 


ANS tee 
Nose-on view of the Captivair shows how land- 
ing gear can be lowered and retracted. Dive 
flaps, just behind landing-gear hatch, also ope 
ate normally in response to controls in cockpit. 


Captivair, an operational plane mounted on 
concrete blocks that keep it earthbound. 
The engine of the Captivair has the normal 
blast-roar, developing about 4,000 pounds 
of static thrust at full throttle. The landing 
gear and flaps lower and retract, Stick and 
rudder operate as usual, The instrument 
panel is connected electrically to a nearby 
control house. Here an instructor, in tele- 
phonic communication with the student, 
feeds emergencies of all kinds into the Capti- 
vair's instrument panel. 
He can simulate loss of fuel pressure, fail- 


ht by jet student is made in this 
Captivairan operational plane, complete with 
engine, but anchored to concrete blocks. In- 


strument panel is connected electrically to near- 


Wind resistance against the hydraulic aileron 
aster is simulated in the Captivair by heavy 
has it under the wing. This | gives the sticl 
he same feel it would have in actual flight. 


ure of the hydraulic system, a “flame-out” 
(power failure in the air), and then tell his 
victim what to do, He can make those dials 
spin so crazily that vertigo turns a man’s 
knees to rubber. No one has bailed out of 
the Captivair yet, but the simulated emer- 
gencies become so realistic that the instruc- 
tors feel it’s just a matter of time until some- 
one doe: 

A student starts the Captivair, “taxis” to 
take-off position, and calls the’ instructor 
(who acts as the control tower) for permis- 
sion to leap off. When the plane is ready 


by shack, where instructor feeds proble: 
cadet and checks on how he handles the 
plane catches on fire, instructor can 
Button to flood cockpit with carbon 


push a 
ioxide. 


Me 
Instruments in control shack show instructor 


how earthbound pla 
ther panel, controll 
an make the students 


is i Betaving From an- 
aot nstruments, he 
"dials ‘register’ trouble. 


(“Didn't you forget your flaps, Mister?”), he 
is cleared to go. The “airspeed” begins to 
build up, The landing gear comes up, and 
the altimeter simulates a climb, The fledg- 
ling jet pilot fights the piped-in malfunctions 
for twenty minutes or so and then the in- 
structor “talks him down.” He has done 
everything he could do in a jet except actu- 
ally take it off the ground. 

But no amount of briefing, Captivair time, 
or description can prepare anyone for his first 
jet flight. I know. I took one in the back 
seat of the new TF-80C, first and only two- 
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ry power w 


7 t that can be rolled from 
plane to plane is used for starting jet engines 


to save drain on aircraft batteries. 


Tt pumps 
28-volt current into 


electrical starting system. 


place jet trainer. It’s a standard Shooting 
Star, Lockheed-built, with the fuselage 
stretched out three feet to make room for 
the extra cockpit. 

‘A crewman uses an auxiliary power unit 
on the electrical starting mechanism. This 
keeps the battery fresh for emergency use. 
The throttle is off, fuel switches on. The in- 
structor pushes the starter switch. As the 
rotor wails up to speed, the instructor flips 
the battery switch, cuts in the emergency 
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udents are briefed before training flight at 
Air Force school for jet pilots. They may be 


cadets fresh from basic training or veterans of 
World War II combat in propellered planes. 


‘ 2: ™— a 
New two-place jet trainer roars down runway 
for take-off. Fuel tanks under wing tips can 
be dropped when empty. ‘In actual fighter, the 
tank shackles may also be used to carry bombs 


fuel pump, and turns the wick up halfw. 
You hear a rumble as the flame catches. Off 
goes the emergency fuel pump, and the 
throttle slides back to “idle.” At 18 percent 
rp.m. the starter switch is released. The 
canopy is locked, The instructor opens the 
throttle to 98 percent and checks his instru- 
ments—hydraulic pressure, load-meter, oil 
and fuel pressure. You're ready to go with- 
out any delay to warm up the engine. 

Taxi time is kept to a minimum, Every 


wore 


cums. ano 


BM oxycen moicaton —p' 


yo 


vw taste / 


il 


YJ OxvoEN REGULATOR I 


imple compared to that of pl 
Setigue phe Ta RiGee antes) 


Mobile control tower keeps close check on 
student take-offs Tt can move to 
any runw d. Here operator 
talks to pilot from radio mike on long cord. 


minute the engine runs on the ground cuts 
seven miles off the plane's range 

Once the plane is headed upwind, the 
throttle slides forward, the brakes are re- 
leased, and you're whistling down the run- 
way, ‘At a little better than 100 mp.h., 
you're airborne; at 150, up comes the landing 
gear. Wing flaps are retracted between 150 
and 200 m.p.h. The plane goes into the 
steep climbing turn that finds you at 2,000 
feet before you can squirm into comfort in 


seat in new TF-80C trainer. Buttons on the 
stick fire gun-c and release wing tanks, 


Signal light, called “biscuit gun,” flashes or- 
ders to students from mobile control towe 
Trigger moves red or green lens in front of 
a lamp. Signal flares are used in emergencies, 
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New jet trainer, Lockheed TF-SOC, is a Shoot- 
ing Star fighter. stretched out to make room 
for two seats. It speeds jet-pilot training by 


your parachute, shoulder straps, and crash 
helmet. 

Now you get a little lesson in the flight 
characteristics of the trainer, which are iden- 
tical with those of the single-seat fighter ver- 
sion, You zoom to 10,000 feet at a climb of 
more than 5,800 feet a minute. The instruc- 
tor throttles back to bring on a stall, At an 
even 100 m.p.h,, with the nose well up, the 
jet shudders and the right wing drops 
slightly, A touch on the left rudder rights 
it, and the nose “walks down” without an- 
other rudder move. The darn thing just 
won't stop flying. 


Graceful, Smooth, Quiet 

The plane leans gracefully into. steep 
turns, with no skidding and barely a nudge 
on the rudder, The 80 definitely is an aileron 
ship, There'is none of the roar and vibration 
of conventional engines—only the comforting 
rumble of air through intake ducts and the 
whistle of wind past the canopy, Engine 
noise is left far behind. 

In coming down, use of the flaps is 
optional. After a level peel-off, the instruc- 
tor lowers the landing gear at not more tha 
225 m.p.h, Wing flaps come down at not 
more than 200 m.p.h, He cuts the throttle 
back to about 50 percent r.p.m. and turns on 
the emergency fuel pump as he swings into 
the base leg of his landing pattern, He main- 
tains at least 150 miles indicated airspeed 
until the final approach, when he throttles 
back to 130. With full flaps, he touches 
down at 120 to 125 m.p.h. The nose is kept 
slightly high to take stress off the nose wheel. 

Once on the ramp, the instructor idles the 
engine between 35 and 40 percent r.p.m. 
until he retracts his dive flaps and wing flaps. 
Then he pulls the throttle back to “off” and 
turns off the fuel, battery, and generator 
switches. You're in. 
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letting students go directly into jets from basic 
flight school, instead of taking intermediate 
practice in fast engine-and-propeller fighters. 


After only two or three hours’ dual instruc- 
tion in the TF-80, # student who catches on 
fast is ready to take a jet up alone. By now 
he knows that his crash helmet is worn to 
protect his head from bumps when he gets 
into rough air at high speeds. He begins 
learning pin-point navigation—no mean trick 
at eight miles a minute, He learns cruise 
control to conserve his fuel, 

Flight characteristics, landing and go- 
around stages, practical engineering, and al- 
titude flights up to 40,000 feet complete his 
transition, 

After 100 hours at Willie, including some 
instrument and navigating time in the T-6, 
which now seems like a lumber wagon, he’s 
a jet-fighter pilot. He is ready to be assigned, 
complete with wings, to an operational 
fighter group. 

Before the TF-80 came to Willie, jet 
students worked up to F-80s by flying 60 
hours in fast reciprocating-engine fighters. 
Now they go all the way in jets. 

The cadets selected for jets are not a 
hand-picked group, the Air Force empha- 
sizes, Up to October, when I visited Willie, 
534 rated pilots, many of them veterans of 
fighter combat, had been checked out on the 
F-80. Only one had washed out. And up to 
that time, 126 non-rated students had re- 
ceived their jet-propelled wings, Even 
among the cadets the washout rate is low, 
running from 3 to 5 percent, 

But Brig. Gen, Thomas C, Darcy, then 
base commander, now in Europe, thinks 
even this percentage is too high. “We 
shouldn't have to wash out any,” he said. “A 
little tighter screening in basic training 
would make our average 100 percent.” 

For pilots like jets. As one veteran fighter 
pilot said after his first ride in one, “Brother, 
this is what the Wright Brothers had in 
mind!” END 


Compact Aircraft Radio 
Runs in Cooling Bath 


To save space, the tubes in this radio are 
so close together that, under ordinary 
ditions, the set quickly overheats. But sub- 
merged in a tank of liquid freon, as shown 
above, the set works fine. 

Air Force engineers dunked the radio as 
an experiment, part of their search for safe 
ways to reduce the size of electronic equip- 
ment in new planes. The freon, commonly 
used in refrigerators, draws heat rapidly 
away from the tubes and spreads it over the 
walls of the tank, If that’s not enough to 
keep the radio from overheating, the freon 
then starts to boil and cools it even faster by 
evaporation, The “steam”—freon gas—con- 
denses on the tank's roof and drips back. 

This cycle—boiling and condensing—keeps 
the radio from getting any hotter than the 
boiling point of freon, And since that varies 
with the pressure, the maximum heat of the 
radio can be controlled by regulating the 
pressure in the sealed tank. 

Because freon is noncorrosive and does 
not conduct electricity, it neither harms nor 
shorts the radio—in fact, the liquid protects 
the set from atmospheric damage. 

The radio-reducing program, conducted 
by the Air Materiel Command at Dayton, O., 
also includes development of smaller parts. 
Some tubes have been reduced in size by 95 
percent—and work just as well as ever. 


con- 


Wheel Flips Tin Plate 
Turse mechanical fingers speed inspection 
and leave no messy prints on tin plate in a 
new U. S. Steel mill at Pittsburg, Calif, The 
fingers are fiber-tipped spokes of a five-ply, 
rimless wheel. Coming up between the rol- 
lers of a conveyer, they lift off one sheet at 
a time, lip it over—so the inspe 
both sides—and lay it back on the conveyer. 


ers 


ApvUSTABLE 
FAN AND MOTOR 


Fan Keeps Apples Young 

Gas given off by apples makes them ripen 
fast in storage. This portable fan slows that 
chemical action, filtering the gas from air 
in storage rooms by continuously recirculat- 
ing it through activated carbon, Based on 
research at Cornell, the air purifier lets a 
grower hold his crop 4 to 6 weeks longer 
for a good market price. 
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AUXILIARY 
SHOULDER 
SAFETY 


STRAPS 


PASSENGER 
SEATS FACING 
BACKWARD 


SONBING 
PISTON IN CYLINDER 


yoRAUUIC 
PLUNGER 


SEATS ATTACHED 


TO SHOCK-ABSORBING 


HYDRAULIC PISTON 


Composite drawing shows seven ways to de- 
crease air-crash fatalities, suggested by re- 
cent research. Either auxiliary shoulder-high 
safety straps or passenger seats facing back- 
ward avert head injuries caused by pitching 
forward. Padded headrest gives the pilot 
similar protection. Collapsible nose of plane 
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Passen- 


absorbs much of energy of impact 
ger seots on hydraulic piston ond telescop- 
ing baggage compartment ahead of cabin 
are both shock-absorbing po: ies. Wing- 
tip fuel tanks thot break loose and are 
thrown clear in crash avert burning of plone. 
Tanks can also be jettisoned if crash looms 


on] 


rl 


TELESCOPING 
BAGGAGE 
COMPARTMENT 
AHEAD OF 
PASSENGERS 


faccace 
KOMmPART 
MENT 
CusHIONS. 
SHOCK 
ast 
CHUMPits 


WING-TIP FUEL TANKS 
DESIGNED TO BE THROWN 
CLEAR OF PLANE BY IMPACT 


whi 
may 
is, and cars, 


Cornell research it 
when humans hi 
planes, tr 


ie DESIGNERS succeed in applying 
newly discovered principles, they may 
soon produce an airplane that ‘gives occu- 
pants a reasonable chance of surviving a 
head-on crash at 100 miles an hour 

Such a plane would mean as great an ad- 
vance in safety for air travelers as wa 
brought to railroad passengers when mod- 
em steel coaches replaced flimsy wooden 
ones. 

By finding the answers to such curious 


happens 


me: safer 


more, 


ae SF, 
CUSHIONING (i 
FOR HEAD 
OF PILOT 


NOSE OF 


COLLAPSIBLE, 
ENERGY- 
ABSORBING TYPE 


questions as what it takes to break an egg, 
research experts already are planning the 
features of this supersafety plane. More- 
over, they are obtaining new and basic data 
that’ may help safeguard passengers in 
t cars, and, in fact, any swiftly moving 
vehicle. 

Under the auspices of the Comell Com- 
mittee for Air Safety Research, Hugh De 
Haven of the Cornell Medical College re- 
cently completed an investigation of causes 
of injury and death in 600 private-plane 
crashes in which there were survivors. By 
far the greatest number of fatalities, he 
found, resulted from head injuries. Pilots 


pecemasr 1940 IIT 


1. An egg, experimenters found, makes a good 
“working model” of the human head. Both are 
nearly ellipsoidal in shape, and have a hard but 
breakable shell and semilluid contents. 


and passengers who escaped head injury 
often walked away unscathed, even from 
planes that were totally demolished! 

Preventing head injuries, he concludes, 
would be a major step in reducing air-crash 
casualties. And learning how to do it has 
been the object of a parallel program of re- 
search conducted at the Comell Aeronautical 
Laboratory, Buffalo, N. Y., under the direc- 
tion of Dr. Clifford C. Furnas, by research- 
ers using eggs as believe heads. 

To simulate an airplane crash, they de- 
vised a “crash carriage,” a small platform 
suspended like a pendulum from a labora- 
tory ceiling. When swung back and re- 
leased, it would collide head-on at a known 
velocity with a solid wall, For each trial, 
they placed an egg on the carriage be- 
tween a pair of wooden blocks that could 
be adjusted by thumbscrews to remain 


“head form” resembling human 
-pound plastic shell filled with. gelati- 

ixture, is hurled against test objects at 
velocities up to 150 feet per second by shock-cord 


ash carriage” above, pence, like 


pendulum from ceil ries egg between ad- 
justable wooden blocks, To simulate airplane 
crash, experimenters swung it against the wall, 


fixed or to yield by sliding upon impact. 

With the blocks arranged so that the egg, 
at impact, would roll forward one inch and 
strike a rigid hardwood surface, they found 
a velocity of only two feet per second 
enough to break the egg. Similarly, even a 
moderate impact might crack an air passen- 
ger’s skull if it threw his head against an 
unyielding object. 

Giving the egg no freedom of movement 
doubled the velocity required to break it, 
and adding a sponge-rubber pad between 
the egg and the surface it struck boosted 
the needed velocity to 12% feet per second. 
To apply this advantage in a plane, passen- 
ger seats could face backward so that the 
padding would cushion an occupant thrown 
forward by a crash. If riding backward 
didn’t app to the public, auxiliary 
shoulder-high safety straps for use when a 


This current 


catapult below e 
Office of Na 


vestigation” for th 
Comell Aeronautit 


Sy 


GG ROLLING 


PADDED 
aLock, 


3. Impact of carriage at only two feet per 
second broke an egg left free to roll against un. 
yielding hardwood block. But when egg rested 
against yielding rubber-padded block, it sur- 


crash looms would prevent bashed-in heads. 

In a variation of the last test, the ex- 
perimenters adjusted the padded’ block to 
yield by sliding forward 10 inches, against 
appreciable friction, upon impact. Then 
the egg remained unbroken at a velocity of 
25 feet per second, or in a crash with about 
155 times the energy of the first 

To obtain some of the benefit of the prin- 
ciple thus demonstrated, passenger seats 
might be mounted on a piston that would 
move forward, in a crash, into a shock- 
absorbing hydraulic cylinder. An alterna- 
ive scheme would provide a telescoping 
baggage compartment ahead of the passen- 
ger cabin, which could slide forward into 
it-with squashed lu perhaps, the only 
casualty! But above all, a special collapsible 
nose for a plane—containing any energy- 
absorbing material, even empty beer cans or 


man it gets damaging blow and 
is then thrown backward by its rebound (inset). 


roc HED 
Tiger Lj 


© 4 parr Pen'seCOND BREAKS E66 


PADDED 
BLOCK, 
SUING, 


1 25-foot-per-second impact, corresponding 

mn Widse of plane biti grocad ween 

. and stopping in five fect! Proposed 
y measures would apply these findings. 


oil drums—would absorb much of the impact. 

To obtain detailed engineering data on 
designing airplane cockpits for safety, the 
Cornell Aeronautical Laboratory is now con-* 
ducting further tests for the Office of Naval 
Research. These employ life-size, 9%lb. 
“head forms” made of plastic, filled with a 
gelatinous mixture, and designed to break 
under approximately the same forces that 
would fracture a human skull, A catapult 
powered by elastic shock cords hurls thes 
head models at various test objects at speeds 
up to 150 feet per second. No model has 
yet broken against an experimental cock- 
pit panel of thin, easily dented metal 
backed by crushable, lightweight cellular 
material—the best combination found to date 
for cushioning a blow and avoiding elastic 
rebound that bounces the head against 
other dangerous objects. END 


6. Intact after high-velocity impact, anoth 
ad demonstrates safety of a 
mental cockpit (inset) with e 


ly 
thin-metal surface and crushable cellular filling, 
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Mechanical 
Maseles 


Pressing buttons on the magic control box, 
at left, sends this monorail materials 

carrier on its way, “telling” the motor 

unit, at top left, where to go and what to 

do en route. Cutaway of a factory graphically 
illustrates types of equipment used and 

some of the many jobs that can be preset in 
the Louden Selectomatic © Dispatch System for 
automatic, ““no-hands” compliance. The pend- 
ant control box will take 1,260 combina- 
tions of routing, operations, and destination. 


1. Powered conveyer 2. Rotating mochine 


delivers sealed cartons turns boxes, making cros 
stocking possible 


from production line 


6. An empty pallet is moved 
ickness forward from the pallet 
2 completed lood of boxes is 
‘jected from the machine 


‘automatically lowers 
of one tier. Steel plate is returned, 
and another layer is formed 


The Automatic Pallet Loader, shown in art- 
sketch above, bridges one of the last gaps 
in unit-load materials handling. Wi 


monorail system that does a score of deliv- 
ery jobs at the push of a button. But before 
describing the antics of this fantastic robot, 
let’s look into the simpler forms of materials 
handling. 

The real workhorses are the industrial 
trucks. Have you ever stepped aside for a 
motorized baggage cart clanging down a 
station platform? That's an early, primitive 
form of industrial truck. Today there are 
dozens of types designed for specific jobs. 
Most versatile is the fork lift truck, used in 
combination with pallets—low platforms that 
are really portable floors for handling loose 
materials or many items stacked to make 
ingle loads. 

Suppose your week-end shopping at the 
local market amounts to several dozen as- 
sorted cans, boxes, and other loose items. 
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3. Ram pushes rows 
of boxes onto a sliding is withdrawn, dropping cartons on top 
steel plate 


When a tier is full, steel plate 


of layers already stacked on pallet 


7. As stocked load moves out 
in when be picked up by o fork truck, an empty 
pollet will be rolted to stee! plot 

ready to toke another lood 


0 cartons an hour, the machine auto- 
ks to a predetermined pat- 
nd uniform load. 


up to 1 
matically cross-sta 
tem, forming an interlocke 


The clerk piles them on the counter—but, he 
is sorry, he has no carton or bags in which 
to put them. You'll probably make four or 
five trips to load them into your car. The 
carton or paper bag is basic to the unit load- 
ing of your groceries (with your extended 
arms serving as the prongs of a fork truck). 
In the same way the pallet is basic to 
unit handling of materials in industry. 


Fork Truck Cradles Pallet on Arms 


The fork truck, either electrically or gaso- 
line operated, has two prongs or arms ex- 
tending out in front. These are driven under 
the loaded pallet. The forks are then raised 
a few inches, lifting pallet and all for 
horizontal travel to stock pile or freight car. 

For stacking, some of these trucks can 
boost their loads to a height of ten feet or 


78Y4 
DRIVING TES 


The high-lift fork truck pictured above is 
basic to the unit-load handling of materials, 


JOINTED SHEET HANDLER 
Industrial trucks are designed for many spe- This Skylift Giant ® is the heavyweight of 
ejal materials handling jobs. The sketches above dustrial trucks. With either ram or fork at- 
show only a few of those now in common use. tachment, it can handle loads up to 80 tons. 


jaw 


Pallets come in many types, but must be light The Chuckaway®, a cardboard pallet (inset), 
in weight while able to sustain heavy loads. is disposable, but ‘it can support heavy loads. 
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CONVEYERS SOLVE MANY PROBLEMS 
IN THE HANDLING OF MATERIALS 
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more. This makes it possible to stack right 
up to the ceiling, using “the forgotten half” 
of a factory or warehouse—the “air rights” 
over your head. 

Industrial trucks are undoubtedly the 
greatest single factor in cutting the cost of 
putting materials in motion. Hand trucks, 
under the best conditions, can move half a 
minute. Powered 
trucks take loads of five tons and more and 
travel three to five times as fast, 

The main advantage of pallets is that they 
are light in weight and take up little space 
themselves in stacking unit loads on top of 
one another. Their price—metal, wood, or 
a combination of both cost between $3 and 
$10-—is a big disadvantage in shipping. They 
are too valuable to be thrown away and 
must be returned at regular freight rates. 
This too often cancels the savings gained by 
using pallets. 


Disposable Pallet Is the Answer 


One answer is the paper pallet—strong 
enough to support a heavy load, yet cheap 
enough to be thrown away at the other end. 
Such pallets, made of kraft paper, can be 
produced at a cost of between 42¢ and 
$1.00. Large cartons are also being made 
with a built-in pallet on the bottom. 

Latest entry in this field is the expendable 
pallet made by the Chuckaway Co., of Bos- 
ton. It is 40 inches by 48 inches, and weighs 
only six pounds, compared to 100 pounds 
for wooden pallets. In a recent shipment 
by water from the East Coast to the West 
Coast, each of the pallets carried a load of 
2,000 pounds, and arrived at the destina- 
tion in perfect condition. 

‘The strength of these Chuckaway® pal- 
lets is in nine spiral-wound paperboard 
tubes. Five inches in diameter, these tubes 
are stuck to a corrugated paperboard plat- 
form with a special adhesive. The whole 
unit is chemically treated to make it mois- 
tureproof. 

Until recently there was a missing link 
in the unit-movement of materials: the sep- 
arate items or packages had to be loaded on 
the pallet by hand in the first step. Now 
along comes the Automatic Pallet Loader®, 
developed by Production Aids, of California, 
and distributed by the Lamson Corp, 

Cartons and cases flow directly from a 
conveyer into the machine, which loads 
them on an empty pallet in a predetermined 
stacking arrangement. When the pallet is 
full, it is shoved out, ready to be picked up 


by a fork truck, and another empty pallet 
pops up into place. An electric control unit 
permits you to select up to 18 stacking ar- 
rangements by simply pushing a button. 
The conveyers that feed the Pallet Loader 
play many other important roles in materials 
handling, such as moving large quantities of 
goods continuously over fixed routes. The 
simplest of these is the inclined, one-way 
gravity conveyer. Many years ago, the 
founder of one of the largest manufacturers 
in this field added power to a conveyer of 
this type in a unique way. As the keeper 
of a New England notions store in 1880, 
he sawed croquet bulls in two, hollowed 
them out and rolled them in wooden troughs The powered ha 
from the sales counter to the cashier's desk. places and for loading. 
Gravity conveyers still fill a need, espe- 
cially in moving goods between floors, but 
today powered conveyers are carrying more of-all-trades. For stacking self-contained 
and more loads. There are chain, roller, nits such as bags and bales, for loading 
Jat, belt, and overhead conveyers. One im- across short distances into freight cars, 
portant job they do is pacing work: the trucks, and airplane cargo holds, they riv. 
speed and volume of material traveling — the lift truck, In a series, they can mai 
along these factory highways can be regu- tain a flow of material going around cor- 
lated so as to coordinate the operations of ners. But even with special extensions pro- 
an entire plant. vided on many new models, they are no 
Portable powered conveyers are the jacks- competition for the industrial truck in mov- 


useful in confined 
unloading boxears, 


J truck i 


id 


An artist’s conception of how an FMC Segre- makes a visual selection, presses the proper but- 
tor ® can sort containers into five different ton, The co » travel along the con- 
assifications. ‘The operator at lower right veyer to the predetermined floor or storage area, 
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ing materials more than a few dozen feet. 

‘Overhead conveyers are another way of 
taking advantage of the “air rights” to a fac- 
tory, They range from huge, heavy-duty 
traveling cranes to simple movable hooks 
on which material is hung. Most common 
is a unit rolling on trolleys along an over- 
head monorail. It may pulled by an 
operator on the floor; electrically operated, 
it can be controlled either by an operator in 
an overhead moving cab or self-powered as 
an endless-chain operation. 

One of the latest developments for use 
in conjunction with powered conveyers is 
a selector system made by the Food Ma- 
chinery Corp., of Riverside, Calif. It was 
designed originally for sorting boxes of 
lemons by color, a measure of the fruit’s 
maturity, The problem was to pull out 
boxes of ripe yellow fruit for immediate 
shipment, and then divert other boxes, ac- 
cording to color or degree of ripeness, to 
their proper location in the warehouse for 
further ripening. 

The job is done by an operator stationed 
at a.control box near the receiving end of 
the conveyer. As each box passes his stu- 
tion, the operator makes a visual selection. 
He touches a button to send the box along 
a route to its proper destination. This 
FMC Automatic Segregator® is now being 
adapted for many other industrial uses. 

The “believe-it-or-not” of materials han- 
dling, however, is the overhead monorail 
conveyer system developed by the Louden 
Machinery Co., of Fairfield, Iowa, and illus- 
trated on the opening pages of this article. 
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hat actuates its multifarious 
ns is in the Selectomatic™ 
box dangling from the overhead tractor unit 
or locomot 

A model-railroad fan would have a lot 
of fun playing these buttons. “Trains” ean 
be routed by preset schedules. Loads can 
be picked up and dropped. Several trains 
can be routed and switched over specified 
tracks. They can be made to stop and start 
at stations. Block signals prevent collisions. 

The material to be handled can be carried 
in buckets, hung on hoists or hooks, placed 
in racks attached to the motor unit, or sus- 
pended from an electromagnet. The opera- 
tor at the originating point decides where 
he wants the load to end up in a plant and 
what he wants it to do en route, He then 
presets this sequence in the pendant Se- 
lectomatic control box, and pushes the 
starter button, From then on the operation 
is strictly “no hands.” 


1,260 Jobs in a Box 


The three switches in the selector box 
can handle 1,260 possible combinations of 
routing and destination. Control collectors, 
attached to the overhead motor unit, come 
in contact with insulated sections of the 
power track, closing electric circuits that 
perform the functions preset in the magic 
box. 

Once this is set, the unit transports ma- 
terial along the shortest and most direct 
route. It travels from Hoor to floor, building 
to building. It opens doors—oven doors, 
floor doors, building doors— and closes them. 
after going through. It dips loads into baths 
or vats, times the immersion, and resumes 
travel. It trundles loads into ovens or 
through tunnels of infrared drier lamps, 
turning the heat or lights on and off ag 
needed. It weighs its own loads. It stops on 
a dime at its destination, and then returns 
empty carriers to the point of origin. 

Materials handling has been a challenge 
since man was first faced with the problem 
of transporting his kill back to the home 
cave. Heavy loads, because of their great 
tonnage, have forced their own mechanical 
handling solution. It is the lighter loads and 
small items, from raw materials to finished 
prdoucts, that are still too often moved by 
brawn instead of brain. It may not be wise 
to put all your eggs in one basket, but it is 
certainly common sense to pack’ them in 
cardboard cartons, Have you ever tried 
carrying a dozen Grade A’s loose? END 


Fire Suit Reflects Heat 


You could wrap a lot of chewing gum and 
cigarettes in the metal foil used in one of 
the Air Force's new fire-fighting suits. 
Made entirely of aluminum foil laminated 
to a cotton backing, it is designed to keep 
its wearer cool by reflecting heat. 

In the photo at left above, showing a re- 
cent test, note that the man wearing the 


Mask ‘“Breathes’ Oxygen 

Fine fighters working in dense smoke 
and poisonous fumes no longer need to 
carry a heav mbersome tank to supply 


oxygen, With this “self-breathing” Che- 
mox ® mask, they can generate their own 
oxygen. 


The face mask is connected to a small, 
flat chest pack containing a canister of 
potassium tetraoxide, When the wearer ex- 
hales, moisture from his breath starts a 
chemical reaction that liberates oxygen and 
also absorbs the waste carbon dioxide. 

Each canister gives about 45 minutes of 
oxygen and can be quickly replaced with a 
fresh one. A bell rings when the supply is 
low. The dry oxygen won't fog the mask’s 
goggles, as will compressed oxygen. The 
13%-pound mask was used by the Navy dur- 
ing the war and has just been adopted by 
the Pittsburgh Fire Department. 


‘pe cotton suit (center) has become 
overheated and is being hosed down, The 
man to his left in the new suit, however, is 
not bothered by the intense heat. 

Newest version of the suit, shown at 
right, weighs under 8 Ib., and has a ti: 
fitting hood in place of the loose, heat-leaky 
one at left. The glass window will stand 
2,000° F. and a 2,000-Ib. shock. Glass fabric 
is to be substituted for the cotton backing. 
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‘al engineer's drawing shows 
the principle of capturing the energy of 
haust gases via a turbine to gain extra power. 


HE reciprocal aircraft engine has taken 
free ride on the turbine wheel. The 
power now wastefully spewed out in its 
exhaust has been harnessed and put to 
work on the crankshaft-adding power, 
range, and payload, 

This revolutionary development, called 
compounding, will add more than 1,000 
miles to the range of our big bomibers, and 
may increase the passenger capacity of our 
commercial air liners by as much as 50 per- 
cent. And all this uses no extra fuel nor 
adds any appreciable weight to the air- 
plane. 

Capturing wasted exhaust: energy and 
making it do useful work is not new, The 
turbosupercharger was pioneered in World 
War I, and was responsible for the high- 
altitude performance of our combat planes 
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Side view of the new Wright Turbo-Cyclone 18 
Compound engine, Increasing range of planes 
by 20 percent, it will be built for U.S. Navy 


in World War II. This device provides 
sea-level atmosphere to the engine at high 
altitudes, so that it can operate at sea-level 
power in the upper atmosphere, It is not 
true compounding, however, as there is no 
direct connection with the engine crank- 
shaft. It neither increases take-off power 
nor reduces fuel consumption. 

The exhaust can also be put to work by 
using it as a thrusting jet. In its simplest 
form this can be done by installing a series 


of stacks designed to make the exhaust 
push the plane like a jet. This device is 
useful at high speeds, but the increase in 
thrust is so small that it does not justify the 
added weight of the stacks for long-range 
military or commercial aircraft, 

Engineers had to seek a better way to 
salvage exhaust energy. With this lost 
power representing 50 percent of the energy 
contained in the fuel, the mechanical con- 
version of wasted exhaust energy into direct 
propeller-shaft horsepower became a top 
priority project - 

Pressure turbines were one method tried. 
Such a turbine is fed by an exhaust col- 
lector connected to all the cylinders and 


EXHAUST 
COLLECTOR _ 


EXHAUST 
~ TURBINE 
TURBIF 


EXHAUST-DRIVEN 
SUPERCHARGER 
‘AIR INTAKE 
INTERCOOLER, 


ENGINE-DRIVEN 
SUPERCHARGER 


TURBOSUPERCHARGER 


geared to the crankshaft. But the exhaust 
must first be slowed down in the collector 
at relatively high pressure and then dis- 
charged through the turbine at high velocity, 
And this high pressure, needed to provide 
energy for the turbine, sets up considerable 
back pressure. This has the same bad effect 
on engine performance as a conventional 
muffler, 

But now a third method has arrived—and 
rung the bell. Probably the best recovery 
system for long-range bombers and trans- 
ports, it is known as the “blow-down” or 
exhaust-turbine method of compounding. 
Exhaust gases are fed individually from 
each stack at only a slight increase in pres- 
sure over the back pressure encountered in 
discharging into the atmosphere. 

This system has proved so successful in 
experimental tests that two of the largest 
aircraft-engine companies have put power 
plants using it into production, The Navy 
recently awarded a $32,000,000 contract 
for one such engine, the Wright Turbo- 


JET STACKS 


Cyclone 18 Compound, It combines a con- 
ventional reciprocating power plant with 
three “blow-down” or velocity turbines, 

Tests conducted by the Wright company 
indicate that with the new engine an air- 
craft can either increase its range 20 per- 
cent with the same fuel consumption, or fly 
the same distance with 20 percent less fuel. 
Over great distances, where the fuel load 
can amount to 2% times the payload, this 
fuel saving would mean that 50 percent 
more payload could be carried, 

Let us see how it would work out on 
ten-hour flight of a standard four-enginie 
air liner. With the compound engine, there 
would be a reduction of 3,600 pounds in 
fuel as against an increase of 2,000 pounds 
in equipment. This gain of 1,600 pounds 
equals an added capacity of half a dozen 
engers or a range increase of more 
0 miles, An extra dividend is that 
ine noises are sharply reduced, 

Ithough engineers who developed the 


EXHAUST 


TURBINE 
CRANKSHAFT 


GEARING TO 
CRANKSHAFT 


EXHAUST. 
COLLECTOR 
PRESSURE TURBINE 


new engine are cautious in predicting a 
wider application, they do say that “its 
design may be used in developing other 
power plants.” There is no reason why it 
should not lead to a more economical auto- 
mobile engine of tomorrow. END 
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ity of aluminum eage to absorb shocks 
that might damage engine is demonstrated by 
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Springs in Crate 
Spare Jets Bumps 


ET engines should survive even a rough 
landing from an LST when packed in a 
new crate developed for the Navy by the 

Edo Corp, In one test, the new container 

was rolled down a six-foot-high track, The 

crate sustained an impact 47 times its weight, 
but the engine inside was bumped by a force 
only about eight times its weight. 

The unique container has three sections. 
The engine is mounted first on a wheeled 
stand; then a moisture-proof can is bolted 
around the power unit to protect it from 
atmospheric changes, The stand hangs from 
the center of a cage made up of aluminum 
leaf springs, so that bumps are almost en- 
tirely absorbed by the crate’s flexible sides. 

While designed for jet engines, the crate 
may be used to pack other delicate machines. 


irs and test runs. Aluminum 
are added to keep out moisture. T is 
hung inside flexible aluminum crate (bottom ) 


adding 


ling load equivalent to nine times its weight 
(above) 


ides bend like leaf springs on auto. 


Strong Engine Is Light 


Tms 810-horsepower, air-cooled engine, 
developed for the Army, weighs less than a 
third as much as a liquid-cooled power plant 
of the same capacity, Needing no radiator, 
it also not only takes up less room but is less 
vulnerable to enemy guns. 

The V-12 above is only one of a versatile 


Radio Coaches Athletes 


Now a sports coach can whisper instrue- 
tions into a player's ear without interrupting 
practice. The radio system that makes this 
possible is shown in use during workouts for 
the Davis Cup tennis matches. Signals are 
short-waved from the battery-powered trans- 
mitter at right. The receiver, scarcely bigger 
than a tobacco can, is strapped to the play- 


line of new engines using standardized cyl- 
inders, pistons, rods, bearings, etc., that 
can be assembled in 6-, 8-, and’ 12-cylinder 
combinations—with different blocks and 
shafts—to produce 375 to 1,400 hp. 
Continental Motors developed both those 
heavy-duty engines and a lighter line that 
uses interchangeable parts in 4-, 6-, and 
8-cylinder models of 125 to 250 hp, 


er’s waist and wired to a hearing-aid phone 
in his ear. With the broadcasting antenna 
telescoped, the whole Coachmaster® outfit 
can be carried in a suitcase. 
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a riveted to welded ‘angio! ‘iron fram . 
6% ft. high. Walls and roof of 3/16-in, roof extension and three cai w 
waterproof plywood and floor of fiberboard are outdoor room of the same size without floor. 


Pocket-Size Home 
For Family of Four 


At one end of main room is dinette designed ing. canvas bunk on metal frame folds 
like Pullman section to make over at night into out from wall as upper berth, Lower is made 
a double berth, Seats and one-le by laying table top across seats and using four 
made of %-in. plywood, extend 2% ft hior Bunks are 6 ft. long. 
Rack on the wall over the table, holds glasses, Behind housewife is a full-length wall mirror. 
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AMER 2 Bey! 


Outdoor kitehen has shelves and cupboards re- 
sed into front wall of main room for oil or 
electric stove, two 3-gallon water tanks, pots 


ERE'S news for house-hungry America 
from house-hungry Australia: the Pock- 

et Home ®, now in production and selling 
for the equivalent of $1,152. To get around 
legal requirements for permanent dwellings, 
the house is set on four small wheels, Its in- 
genious use of small space makes room for a 


At op) 

dows, is double bed. A storage bin underneath 
is 6% ft. long, 4% ft. wide, and 9 in. deep. 
Curtain on hinged rod can cover wardrobe or 
be pulled across room as temporiry partition, 


and pans, and toilet articles, Folding table 


clamps to'wall, One of small wheels that 
port house can be seen near housewife's foot. 


family of four. And by sharing community 
jets and baths with the neighbors in a 
Pocket Home village, they can get along 
comfortably—in Australia’s mild climate— 
while waiting for a permanent house, ‘The 
designer, Arthur R, Turner, plans to include 
bath and laundry in a de luxe model, END 


For camping trips, Pocket Home is lifted off 


its own wheels by four jacks and lowered onto 
rubber-tired carriage that hitches behind a car. 
Canvas walls of outdoor room are stowed in 
side, and roof extension folds down flat. 
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Fighter Gets X-Ray “Eyes. 

all the Air Force will say about the 
dar equipment of this new Northrop 
XF-89. The all-weather fighter will be able, 
however, to seek out enemy aircraft and 
ground installations by night or day in any 
weather. Designed for mass production, the 


Jet Gives Added Boost, This new 
Navy XAJ-1 may look like a conventional 
twin-propellered attack plane, but there's a 
GE-Allison turbojet engine in the tail of 
the fuselage for extra speed in combat 
emergencies. Designed by North American 


F-89 is smaller but heavier than its World 
War II predecessor, the F-61 Black Widow 
night fighter. Two jet engines nestle side by 
side under the fuselage, and the rear hori- 
zontal stabilizer has been moved halfwa: 
the vertical stabilizer to avoid the twi 
of hot gases from the jet exhausts. 


Jet's Nose Tests Rocket Fire. 
The snoutlike tube installed in the nose of 
the F-80 at left is teaching the Air Force 
tricks in launching rockets from high-speed 
airplanes. Developed by the United 

chinery Corp., in conjunction with the Air 
Force, the device is electrically powered to 
fire automatically six rounds of 38-pound 
rockets. Slots seen in the side of the plane's 
nose are necessary to equalize pressure dif- 
ferentials resulting from the rocket blasts. 


for carrier operations, it has Pratt and Whit- 
ney Wasp Major reciprocating engines. 
Manned by a crew of three, the XAJ-1 is 
faster and vier bomb load 
than present carrier types. Outer wing 
panels and vertical tail fold for parking. 


wer for “Copter. 
Compressed air is being directed into the 
rotor tips to start the light pulsejet engines 
of the new Marquandt Whirlajet 
ines replace a heavy internal-combustion 
and, according to the General 


and Rubber Co., will enable 


These 


power plant 
Tire 


its new 


Soon to 
ce experimental team is the 
Northrop X-4, the small but sleek and pow 
erful sonic-zone flying laboratory shown in 
mockup at right. The 20-foot plane, with 
a wing span of 25 feet, adapts the low-drag 
Flying Wing principle to 

research, Powered by 
the X-4 is capable 
than the rocket-powered X-1, 
fly faster than sound 


speed-of-sound 
as-turb 


engines, 
v flights 


of much Ic 


first plane to 


n 
Br écpar the beiah Bayer mien 
B-29 Superfortress, a tiny McDonnell XF-S5 
parasite jet fighter, at left below, is about 
to fly off on its own. At right, the junior jet 
designed for launching from the 


giant six. 


) DECEMBER 


helicopter to carry twice the payload of 


ordinary types over short distances. In the 
pulsejets, air is admitted in bursts through 
a slatlike valve opened and closed by engine 


pressure ch Both fuel and ignition 
are supplied to the jets by lines running 


through the blades of the rotor 


(PS 


after release 


engine B-36 Superbomber July “48, 
p.97) is shown just In this 
first experimental flight at Muroc Dry Lake, 
Calif., the XF-85's canopy was struck ir 
attempted mid-air _hookback, The 


jet 
landed on skids with only slight damage 


“argo loading is stressed in this artist’s con 
ception of the new Douglas DC-6 
Freighter ®, Doors fore and aft and a large 
open cargo compartment speed freight han 
dling. The plane will haul nearly 12 tons of 
fresh food trom California to New York in 
r thar 


nine hours, non-stop. Five feet lon! 
the present DC-6, the plane has 
go volume than a_ railroac 
Planned for spring delivery, the Air Frei 
er will have built-in power lifts to speed 
loading from truck beds or platforms 


1 DC-4. The compartment below it is a 


tachable capsule, about as big as a trans: 


opter Grows Up. Below is 
what the “world’s largest” helicopter will 
Took like. Being built by the Piasecki Heli 


copter Corp., it is designed to carry the 


s, that will double the ‘copter’s 


ort or air ambulance 
gnated the XH-16. Two 
prototypes are expected to be delivered to 


gest load and have the longest range of any 
rotary-wing aircraft, and its all-metal fuse 


and size to th the U. S. Air Force within two years. 


lage will compare in shay 


’ 


Safety Rod Bars Bumps 


A can’s right front seat may cease to be 
known as the “death seat” if this new Safety 
Bar Rest © works out as expected. Made of 
aluminum in two telescoping sections and 
screwed to the door, it can be pulled across 
a passenger's abdomen to prevent crashing 
into the dashboard or windshield when an 
accident or sudden stop occurs. When not 
in use, the device folds against the door for 
use as an armrest. 


Spring Rocks Horse 


Spunnep by a steel spring, this rocking 
horse gives a child a fast ride for little effort. 
When the rider leans back, his weight 
pushes the saddle down, as shown at right; 
when he bends forward, the spring pulls it 
up. Stirrups ahead of the seesaw pivot 
help him shift his weight to keep the horse 
rocking. Designed by Raoul Nol, a French 
inventor, the sturdy toy is assembled with 
bolts to prevent its shaking apart. 


Inkwell Won’t Spill 


You can tip this inkwell on its side or up- 
side down without spilling a drop, The 
secret is a reservoir around the dip well. 
This is filled only to the white mark on the 
photo at right. In any position except up- 
right, as shown below, the ink level then 
remains below the openings between the 
reservoir, dip well, and pen socket. The 
new Spil-Pruf® desk set has passed U. S. 
Marine tests for use in ships and field offices. 
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Sig os on as 


Blower Makes 
the Snow Fly 


HE Snow Master © can make a blizzard 

of its own—but it’s a blizzard with a 
blessing. With its blower turbine set for full 
power, it can throw snow 150 feet to clear 
high For cleaning streets 
with the sectional chute adjusted for load 
ing, it can fill a standard snow truck in 
less than a minute, The rotary cutting au 
can handle and dispose of hard and com- 


ays or airports. 


pacted snow resulting from several snow- 
falls, and even break up block ice 

The auger blades and the speed of the 
turbine behind them are regulated so that 
power is applied to both to match the resist- 
ance offered by the volume and type of snow 
being removed, Increased resistance means 
that more fuel will be fed to the engine op- 
erating the assembly, This control saves un 
nd tear on motor and blades, 


necessary wear 
The Snow Master unit, or front assembly, is 
7 mounted on a basic heavy-duty truck pow- 
SeWerns efed by its own gasoline engine located 
under the cab, This arrangement shortens 
the over-all len 
and operator greater visibility. Sicard Inc 
—_ of Montreal Canads isthe manufacturer 


. | 


and gives both driver 


This lever revolfes chute, right or left, up to Last le 
he angle lat which the snow is ejected position for 

» controlled|by the operator from the in- up by the av 

of the cab, gkrmitting piling in banks. blades and de 


turbine Housing into” proper 
or bloyfing, Snow, ground 
is caught by. six ‘impeller 
ed to chute at high velocity 


“Ps 
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LOOD CELLS 
An accidental chain re 16.000} 


action, following a slip ~ 


in handling plutonium, ban 
produced a flash of dead- v4000 fT 
ly radiation in the Los ae 
Alamos atom bomb labora- lu 
tory on May 21, 1946. eer 


Saving the lives of the mar 21 23 2s 7 29 

others present by knock- To aid medical science, 
ing the apparatus apart, he cooperated in making 
Dr. Louis Slotin received records of his case, in+ 
a fatal dose of rays. De- cluding this chart, which 
spite every hospital treat- strikingly shows virtual 
ment, he died in nine days. disappearance of white 


corpuscles from the blood. 


.. Radiation “2 


New sources of rays and applications for them—in medicine. 


industry. and research—make living safely 


with radioactivity our latest problem. 


By Alden 


. Armagnac 


HEN you see a s 

pinwh 

the words 
don't snoop! 

Now being 

research centers, 


n hearing a magenta 
el on a yellow background and 
“DANGER — RADIATION,” 


used in leading atomic 
and shown above, this 
newly adopted warning symbol marks the 
entrances to “hot” laboratories and identifies 
containers that might be radioactive. It be- 
speaks a new hazard of this Atomic Age— 
peril from invisible rays. 

Radium and X-ray tubs 
known sources of dangerous radiatic 
generation ago, merely begin today’s list. 
Now we have fissionable materials such as 
plutonium and uranium-235, the therapeutic 
and “tracer” chemicals known as radioiso- 
topes, and high-voltage cyclotrons, beta- 
trons. and other ray machines of fantastic 
power. 

Whether you are a chemist, a metallu 


about the 


Bright-blue beam of 
visible forms” of deadly 


Jotron, one of rare 
radiation, consists of 


a mecl or a patient in necd of an 
“atomic cocktail,” radioactive subst. 
daily becoming more likely to play a part in 
your profession or well-being. Radioisotopes 
already are being used in more than 300 
hospitals and laboratories, and applications 
to industrial problems are multiplying. The 
biggest “tracer” experiment to date was 
made in a steel mill. 

The University of Illinois College of 
Medicine plans to treat cancer patients with 
a betatron producing 20-million-volt X rays. 
A medical betatron of more than double this 
power has just been completed by the G 
eral Electric Company. Multimillion-volt 
betatrons and semiportable Van de Graaf 
generators, yielding X rays far more power- 
ful than conventional tubes, also have been 
put to work in industry. They permit 
raying pieces of steel up to 10 inches thick 
for flaw 

More and more such work will be done, 
the experts predict, by machines producing 


speeding deuterons or heavy-hydrogen nuclei 
and can kill any living cell it touch 
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Kind of Rays} Principal Sources | Typical 


| 
| Positively charged helium mu- 
| lei (2 protons, 2 neutrons). 
| 


>-E=0C>0> 


‘Mon-mode radioisotoper. Betatron, Streom of charged partic 
synchrotron, ete. Some of the nat (electron). 
rally radioactive elements. 

T 


Gamma-ray source: 
Some man-made ro- 


diokotopes, Radium. 
* — Xeray sources: Medical 
fond industrial X-ray Electromagnetic woves. (Gor: 


Ewes. Betoteon, ete., ‘mo rays ore similar to X rays 
fe with Kray forget but of shorter wove length.) 


= ey 


Plutonium, U-235, ether fsionable 
materials. Cyclotron with beryllium Uncharged porticles of ex = 
target. Radivm-beryllium mixture, treme penetrating power. 


neutron 


DPULAR SCIENCE chart shows you at a glance the principal kinds of danger: 


radiation comparable to that from pounds and of a new and equally invisible kind, 
of radium! 3 neutron rays from atomic fission. 

So, like it or not, radioactivity is something All these rays have very similar effects 
we must learn to live with. But no more on human tissue, and the marked differ- 
than a fogbound airman, flying “blind” by ence in the injury they can do you results 
instruments, can we depend for our safety chiefly from the difference in the extent to 
on our ordinary senses. which they can penetrate the human body. 

Only occasionally is radiation danger Most dangerous, therefore, are gamma ray 
visible—like the weird bright-blue beam of very penetrating X rays, of similar nature; 
a cyclotron, a cold “fire” as perilous to flick and neutron rays, the most penetrating and 
a finger through as the flame of a blowtorch. damaging of all. To these the body is al- 
+Geiger counters, clicking like telegraph most as transparent as window glass is to 
sounders, and similar instruments must warn light. 
of invisible alpha, beta, and gamma rays— ‘The strange thing about dangerous or 
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Applications 


Luminous wateh, elock, and in 
strument diols. Stotic-lecticty 
eliminating devi 


Tracer chemicals for ell types 


of research. Therapy with ro i] 
dioisotopes such as phosphorus 
32. * 
] 
Medical ond dental examina 
tion ond diagnosis with X r 
dustrial radiography of cout 
ngs for detection of flaws, et 
Therapy with radium, X roy 
30, and radioisotope 


Monufacture of many ma 
made rod: ype in th = 
atom bomb, Posible fi rete wall, tonk 


radiation, their sources and applications, and protective measures for working with them. 


even fatal overexposure to these rays is that 
at first a victim feels no ill effects whatever. 
First symptom, following in a few hours, is 
the brief attack of nausea and vomiting fa- 
miliar to X-ray therapists as “radiation sick- 
ness.” After some days, a victim’s hair may 
begin falling out. Alarming as this may be 
to him, it is only a surface effect of the rays 
and not necessarily an ominous sign in itself. 
His hair will grow back again if he recovers. 
More serious are deep-seated injuries to 
blood-forming centers like the bone marrow, 
with resulting depletion of white corpuscles, 
red corpuscles, and blood-clotting elements. 


Protection Required 


ALPHA RAYS do not penetrate 
unbrokea skin, hove extremely 
externally. But alpha emi. 


‘he most dangerous substances 


= to get into the body, where 
they lodge in the bones and 
rays attack blood-form. 


ing tnnves 


BETA 
only slightly and can couse no 


YS penetrate skin 


GAMMA AND NEUTRON 
RAYS can penetrate the body 


Mild overexposure leads to 

radiation si or nausea 
cond sometimes results in lone 
of hoir, Deep-seated effects of 
cute expoture, ony. one of 
which may be fatal, include 
depletion of white blood cor 
hemorrhages. 


Death through infection, ane 
hemorrhages may follow. 
‘o prevent this, a whole new science of 
precautionary measures has been developed. 
It is enriching our language with such terms 
as the “hot cell,” the “dry box,” and the 
“Cutie Pie.” bs 

Walls of concrete up to 10 feet thic 
around uranium piles and the largest cyclo- 
trons and betatrons give these remote-con- 
trolled installations the appearance of 1 
tary fortifications. Sunken sites, below 
ground level, for the most powerful ones 
heighten the impression. Surrounding earth 


ia, or internal 
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Blackened areas in these two  “radioauto- 
graphs” of rats’ bones register alpha rays from 
plutonium (left) and americium, another man- 
made “trans-uranium” element (right), injected 
into laboratory animals, Tests showed hazard 
of rays’ damage to blood-forming marrow. 


helps absorb any stray rays before they en- 
danger the neighborhood. Lead bricks also 
make an effective barrier against their 
gamma rays, and tanks of water or paraffin 
blocks against their neutrons. 

“Hot cells,” cubicles of concrete two feet 
or so thick, serve for operations with “hot” 
or highly radioactive chemicals emitting up 
‘to 100 “curies” of radiation—the equivalent 
of nearly a quarter-pound of radium. A 
typical Oak Ridge hot cell for purifying 
mass-produced radioisotopes encloses a 
space six feet long, four feet wide, and eight 
feet high. Using a periscope and twirling 
the handles of remote controls, an operator 
standing outside manipulates a whole train 
of chemical us within. Safety ex- 
perts check exterior radiation with a port- 
able pistol-shaped meter ni the 
“Cutie Pie” for its diminutive siz 

For the average user of radioisotopes, the 
small quantity employed requires much less 
elaborate safeguards. Moreover, many use- 
ful “tracers” emit only beta rays. These are 
stopped by light shields of plastic and are 
largely absorbed by rubber gloves and by 


ordinary clothing. An experimenter who 
handles these chemicals with tongs or by 
strings attached to bottles is well protected. 


Plutonium, the utom-bomb material, must 
be handled as if by surgeons dealing with 
violently infectious germs. Externally, its 
alpha rays cannot penetrate unbroken skin 
and are harmless. But if plutonium once 
gets into the body—by mouth, by breathing 
its dust, or through a cut in the skin—i 
lodges permanently in the bones, and 
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Heart of the 50,000,000-volt GE medical 
betatron is this doughnut-shaped tube, modem 
high-power successor to bulbous X-ray’ tubes of 
ional design. When electrons speeding 
the circular course hit a target, they 
produce X rays of extreme penetration. 


rays work havoc with blood-forming tissues. 
Hence workers wear not only gloves but also 
special breathing masks whenever there is 


ance of inhaling the slightest traces. 
If possible, plutonium is kept in solution or 
moist. Otherwise, experiments with it must 
be performed in’ a “dry box,” an airtight 
windowed cabinet. Workers insert their 
hands through gloves sealed in access open- 
ings. Departing workers’ hands are scrubbed 
until a telltale ray detector gives them a 
clean bill of health. 

In ordinary chemistry, mixing certain 
different chemicals will cause an explosion. 
But merely thering enough of the same 
fissionable material, like plutonium, in one 
place will set off a chain reaction—such as 
occurs slowly in the atomic pile, or explo- 
sively in the atom bomb—and release the 
lethal’ gamma and neutron ray: 

This happened on May 21, 1946, at the 
Los Alamos, N. M., atom-bomb laboratory. 
With seven others, Dr. Louis Slotin was 
handling plutonium. Something slipped. 
The mishap brought together a quantity of 
plutonium exceeding the danger limit. 

There was a strange sort of “explosion” 
in miniature, without noise or blast—just a 
blue glow, a flash of heat that could be felt 
on the skin, and a flood of deadly invisible 
rays. Perfectly aware of the consequences, 
Dr. Slotin stood his ground, knocked the ap- 
paratus apart before the others could receive 
a fatal dose of radiation—and, himself, wa 
exposed to thousands of times the amount 
a person can absorb without ill effect. De- 
spite every known hospital treatment, he 


died nine days later, after cooperating in 
providing detailed records of his case for 
medical science. 

That such an accident is a rare exception 
is a tribute to the skill of experts in the newly 
developed science of “health physics.” So 
effective are the precautions they have de- 
vised that not one person has been injured 
by radiation, to date, in the great plutonium- 
making plant at Hanford, Wash. The ura- 
nium-235 and radioisotope plant at Oak 
Ridge, Tenn., has an equally impressive 
safety record. 

Death rays that can kill a person a mile 
away are no longer fantasy, but fact, since 
Hiroshima and Nagasaki. About 26,000 
Japanese atom-bomb casualties, or one- 
seventh of the total, resulted solely from only 
‘one second’s exposure to gamma and neutron 
rays loosed at the instant of the bombs’ 
explosions. Obviously there is no minimiz- 
ing what an atom bomb could do to one of 
our own cities despite every possible coun- 
termeasure. @ 

Heavy as the casualties would inevitably 
be, however, modern knowledge of the ef- 
fects of these rays shows how many lives 
can be saved. 

Wholesale blood transfusions, for victims 
of ray damage to their own blood-forming 
organs, would tide over those with a fight- 
ing chance of recovery. To ward off internal 
hemorrhages, survivors might receive in- 
jections of a dye called toluidine blue, 
which, scientists have recently discovered, 
restores the ray-impaired ability of the blood 
to clot, Other useful drugs may include one 
called phenyldrazine, found to be an anti- 
dote for ray-induced anemia. 

First to enter an atom-bombed area, the 
U.S. Army Medical Corps foresees, would 
be a task force of atomic scientists and 
health physicists armed with Geiger count- 
ers. This team would supervise rescue work 
and direct evacuation of areas rendered un- 
inhabitable by ray contamination—possibly 
for years or decades. Some of its members 
would have to check on possible contami- 
nation of food, drinking water, and even the 
clothing of escaping refugees, which might 
be sufficiently radioactive to be a menace 
to others. Thus, use of the atom bomb could 
create the greatest public health problem 
of all time. As long as the possibility of 
atomic war remains, and as the atom ad- 
vances in industry, the need for knowledge 
and training in radiological safety will be 
urgent. END 


Large-scale plants, like Oak Ridge establish 
ment, satisfactorily dispose of short-lived radio- 
active waste by burying it in trenches on special 
grounds with guards and locked gate. But this 
is no answer to problem of getting rid of ma- 
terials whose radioactivity lasts many years. 


Se a - 
Proposed scheme for future big-scale opera- 
tions is to use unwanted radioactive liquids a 
part of water in making huge concrete blocks 
that would be sunk in mid-ocean, Precedent is 
postwar disposal of unused poison gas by scut- 
ting shipfuls o 


if shells and bombs at sea. 
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New Ideas from 
the Inventors 


Sand Prevents Skidding. Getting 
your car out of snowdrifts and controlling 
skids on ice might be a lot easier with the 
sanding device invented by J. U. Richard, 
of Montreal, Canada, Sand is sprayed under 


Magnet Ids Can Lid. You 
wouldn't have to poke your fingers down in- 
side a can to fish out its lid if you had cut 
it out with this can opener. A small perma- 
nent magnet fixed to the top of the crank- 
type opener holds the lid after it has been 
cut off and keeps it from falling in, The de- 
vice was invented by J. Webb, of Toledo, O. 
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the wheels through pipes from two hoppers, 
one under the hood and the other in the 
trunk, A foot pedal near the driver is con- 
nected by flexible cables to valves in the 
hoppers, releasing sand when pressed down. 


7 


Caster Smooths Bumps. When 
this off-center caster meets an obstacle, 
such as a threshold, its pivot point, normally 
at the bottom of the wheel, is pushed around 
to the top. This increases its height and 
helps it to get over the bump. On the level, 
the rim revolves on its bearings, The 
inventor is E. J. Casper, of Vallejo, Calif. 


is series of photos 


er lever to change position of a tr: 


k switch, 
lext he sets lever for 


nals are set to inform engineer of an 
n that sv en thrown 
go into a sid the code 
ck along the wires to the C.T.C. control 


the dispatcher “talks” to the engineer 
through trackside semaphores or light sig- 
nals—and can shift his “orders” from minute 
to minute according to conditions up ahead. 

Boiled down, C.T.C. is a combination of 
almost all the automatic gadgets that have 
proved their worth in railroading. It brings 
into the dispatcher’s office electrical reports 
on the position of all switches and signals, 
and notes electrically the movement of each 
train past control points spaced along the 
tracks. In turn, lights and signals are con- 
trolled by his switchboard, so that he can 
shunt trains about like models with a flick 


siding B, actually away. Bottom 
sketch shows freight train pulled into siding B 
to let express pass. In this case the timing was 
so exact that the freight was then able to pull 


hows operation of a 
Union C:7-C. board. Dispatcher fist tums up- 


signal indication at 


jon, When he then pushes button 
as shown at right, code signal goes out on wires 
to trackside mechanism tuned to receive it at 
C.T.C. location such as shown at left below. 


that his orders have been 
At nge is a series of pens 
automatically recording the progress of trains 


of a few levers and the touch of a couple 
of buttons, 

While you're reading this, some 350 men, 
seated before C.T.C. panels at spots along 
more than 9,000 miles of track on 50 differ- 
ent railroads, are directing operations of up 
to 1,000 trains. 

In one Pere Marquette division installa- 
tion the dispatcher controls a loudspeaker 
linked to a trackside microphone 40 miles 
away. When his panel lights tell him a 
train is approaching the location, he turns 
the microphone on by snapping’ a switch 
The mike picks up the roar of locomotive 


out of th 
C.T.C, coor 
been de 
tem w 


iding without stopping 
tion, the freight trai 
ed at least an hour on si 


Without 


exhausts as the train puffs up a stiff grade. 
By timing the exhausts, he can tell how fast 
the train is moving. Thus he knows how 
long it will take to reach the next siding, 


where it can be shoved off the single-track 
main line to make way for another train, 
done 


With C.T.C, it is possible—and it 
regularly every day—to send a fr 
into a siding to permit a fast passenger train 


to pass, and then bring the freight back 
onto the main line again—without stopping 
either train. 

The longest continuous C.T.C. setup right 
now is the Burlington’s 480 miles between 
Lincoln, Neb., and Denver, Colo. Nearing 
completion, however, is a 600-mile stretch 
on the Seaboard between Richmond, Va., 
and Jacksonville, Fla. 


Radio Beams Work: on the Railroad 


Microwaves may one day replace wires 
in the operation of Centralized Traffic Con- 
trol (C.T.C.) switches and signals. They 
are in line, too, to handle the remote control 
of power substations and railroad communi- 
cations such as teletype, telephone, and fac- 
simile reproduction of written orders and 
messages. 

‘These pencil-like beams of radio’ energy 
are already on these jobs at an experime 
installation on the Long Island Rail Road 
between the Jamaica and Floral Park sta- 
tions, a distance of six miles. The system 
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was developed in collaboration with the 
Sperry Gyroscope Co. and the Union Switch 
& Signal Co. Two parabolic reflectors, each 
four feet in diameter, are installed 100 feet 
above the ground at each station. One re- 
flector is used for transmission and the other 
for the reception of signals. Since micro- 
waves follow the line of sight, relays and 
repeater stations would be needed to extend 
operation of the system over any great dis- 
tance. The diagram below shows the rela- 
tionship between control and remote stations 
in a typical setup of this system. 


From Planes to Schools 


PREFABRICATED schoolhouses, built most- 
ly of aluminum, are being tured out by 
Britain’s Bristol Airplane Co., to meet the 
shortage of adequate school buildings. The 


Pick Your Own Music 


You don’t need to know music to play an 
accompaniment on the Robo-Chord® il- 
lustrated here. You play chords that sound 
much like those of a harp by simply sliding 
a pick across horizontal bars. These are 
keyed by letters and numbers to specially 
prepared sheet music, As the pick glides 
across, it sinks into depressions along the 
bar, and its plastic point plucks the proper 
strings to produce the desired chord. Four- 
teen chords are available in one setup, but 
substitute bars allow for a variation of 79 
chords. At the front of the instrument is a 
silencer bar. This can be manipulated by 
the right forearm, enabling the instrument to 
be played with one hand. A second pick can 
be used by the left hand, making possible 
the performance of extremely fast passages. 
The Robo-Chord, invented by Kermit 
Bowen, La Mesa, Calif., musician, will be 
made in three sizes, priced at $10 to $35. 


exterior view shows the generous window 
space. Walls and roofs are insulated for 
warmth in winter and coolness in summer. 
A unit construction system permits a choice 
of several different layouts. Erection is sim- 
ple, can be done entirely by local labor. 


Recordings Trap Rats 


A xovex method of destroying rats has 
been developed by James G, Anderson, who 
runs a pest-exterminating business in Van- 
couver, B.C. As shown above, he records 
a rat’s squeals. When an amplified record- 
ing is played back near a rat hole, he claims, 
the rodents are scared stiff and scurry out. 
Mr. Anderson then shoots them. 


voae ISI 


ns business 


Central plant air-con 


buildings spread out over 16-acre 


shopping center. 


how much each tenant should be charged for his “cold.” 


prep air conditioning, supplied and 

cooking, gas, will cool the 
ess buildings of a new housing devel- 
opment on Long Island, The stores, offices 
theaters, and restaurants in the 16-acre 
shopping center (shown in color in model 
above) will get their air conditioning from 
a central plant that is more than a mile 
away. This is believed to be the world’s 
first installation of its kind, 

The plant containing the air condition- 
ing compressors will also furnish steam heat 
to the entire 170-acre development, which 
will house 10,000 people. One man at the 
control board in the steam plant will be 
able to set the winter temperature and 
humidity in any apartment or store. 

Air conditioning will be available only 
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1 meters tell 


New Stores 
er Metered 
Air Coolin 


to the business section. Individual fans for 
each business tenant will force air over 
ils containing chilled water, right on his 
own premises, The water is'to be chilled 
by compressors at the central plant and 
distributed through a mile-long pipe under 
4 100-Ib, pressure. To cool the compressors 
themselves, water drawn from wells will 
be used. So much will be required that it 
cannot be discharged into the sewers after 
use, but must be forced back into the 
ground in another set of wells to keep from 
lowering the underground water level 

How to charge the tenants for the air 
conditioning each uses was a problem until 
the engineering firm of Meyer, Strong, and 
Jones, which designed the installation, de- 
vised’ a meter to tell exactly how much 


Novel meter, shown schematically above, tells 
how much air conditioning each tenant’ uses, 
Thus “cold” is billed like electricity or gus. 


a 
Toe 8 \. 


hill water, which 
-. Water from 
ack into ground. 


Central plant uses freon to 
umped a mile to. build 
wells cools freon, then is forced 


cold is supplied to each of the customers. 

This air-conditioning meter is really four 
meters. One meter will measure how many 
gallons of chilled water run through the 
tenant's cooling unit. Two others will 
measure the temperature of the water—one 
before it enters the customer's cooling unit, 
the other after it leaves. An electronic 
computer will do the subtraction to figure 
the temperature difference. Then the total- 
izer will multiply this difference by the 
number of gallons given by the flow meter. 
The answer—the amount of heat added in 
BTUs—will show on the fourth meter. 

The project, called Fresh Meadows, is 
being built by the New York Life Insur- 
ance Co. from plans drawn by Voorhees, 
Walker, Foley, and Smith. END 


Plastic Stands Heat 


Cororrut and crystal-clear plastics 
that won't curl up even in boiling water 
hown in comparison test above—will 
soon be available at the same price a 
materials that do not resist heat, The 
new polystyrene, developed by the Kop- 
pers Co., is intended for combs, table- 
ware, kitchen utensils, and radio cabinets, 


% : : 


ceo Be 
Salty Tire Grips Ice 


Sat is the tire engineer's latest pre- 
scription for quick stops on winter roads, 
A new recapping material called Win- 
trac ®, developed by U. S. Rubber, has 
tiny salt crystals imbedded in it. As the 
rubber wears, the crystals drop out, leay- 
ing large pores that grip icy roads to 
shorten stops and prevent skids. 
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‘Fossil Tree” Found Alive. Stu- 
dents of prehistoric plants compare the d 
covery of this tree, a dawn redwood, to 
finding a living dinosaur, A University of 
California scientist recently found several 
hundred growing in China, They belong to a 
race previously believed to have died out 20,- 
000,000 years ago and known only as fossils. 


eggs even more quickly 
just turn an ultraviolet lamp on th as 
shown above. Its invisible rays, Westing- 
house has found, make fresh eggs glow 
scarlet, while eggs 8 to 10 days old show 
up purple, The difference in fluorescence 
comes from oxidation of the shells. 


an by candling, 


U.S. Taps Nazi Seeret. This Navy 
technician is cooking a batch of iron and 
nickel to make “permenorm.” It is a new 
alloy, useful because it magnetizes quickl 
Developed in Germany, it has been dup! 
cated from captured samples. It may be used 
in rectifiers for changing AC to DC and in 
rugged amplifiers to replace electronic tubes. 
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Meter Feels Thickness. This gauge 
measures electrically the thickness of lac- 
quer deposited on engine pistons by lubri- 
ting oil. An operator hooks one high- 
voltage terminal to a piston, touches the 
other to the lacquer—and notes the volta 
needed to burn through it. The Texas 
Co. developed the gauge for research. 


Molecules Sit for Portrait. Each 
white dot neatly lined up in this picture is a 
single molecule, The white gauzelike object 
formed by their ranks is a crystal of tobaceo 
necrosis virus protein. The stray dots are 


ledieal Betatron. Initial- 
ly used in biological research at Union Col- 
lege, Schenectady, N.Y., the 50,000,000-volt 
GE betatron above may find future applica- 
tion in treating cancer. It can be tilted to 
direct its beam toward a patient from any 
angle, and thus yields the most powerful 
X rays ever available for therapy. 


a 


molecules of partly crystallized protein, The 
smallest bit of matter ever photographed, 
each molecule is about 4/10,000 in. in di- 
ameter, They posed for an electron’ micro- 
scope at the National Institute of Health, 


Rocker Aids Reseues. The folding, 
portable Rocking-Resuscitator # above takes 
the guesswork out of the Eve method of 
artificial respiration (PS, July "46, p. 103). 


A tilt indicator on the base enables an 
operator to follow exactly the sequence of 
angles at which a victim is seesawed to 
drain his lungs and revive breathing. 
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Howto Get Mong 
When the = =39-52) 
Power Goes Off = 


There are survival techniques for 
householders as well as explorers. 
You can be comfortable without utili- 
ties—if you know the tricks. 


By George H. Waltz, Jr. 


UST about everything in our modern all- 

electric homes responds to the flick of 

a switch. This kind of push-button liv- 
ing is fine—as long as there’s power behind 
the push buttons, 

Without electric power—and a break in 
a single wire can knock it out—our ultra- 
electric households become more old-fash- 
ioned than Grandpa’s weatherbeaten farm- 
house. There a wood stove, kerosene lamps, 
and a hand-pumped well provided at least 
the minimum comforts of home, 

What would your home be like if your 
electricity suddenly was cut off for an ex- 
tended period? 

No light, no heat if you have anything but 
a hand-fired coal furnace, no radio, no re- 
frigerator unless yours is a gas job, no home 
freezer, no electric clocks, no appliances, no 
water if you depend on your own deep well, 
and no means of cooking if you are mod- 
ern enough to own an electric stove, 

Without electricity, you would imme- 
diately be reduced to Grandpa’s standard of 
living, but without the simple equipment 
and know-how that Grandpa had for main- 
taining a livable non-electric home. 

That is, unless you were prepared. For- 
tunately, preparedness doesn’t cost much. 
Many Caught Unprepared 

Last winter, ice-laden trees crashing down 
on power lines not many miles from New 

kept parts of one large suburban 
without electricity for 11 days. 
Many families, caught unprepared, had to 
leave their streamlined, automatic homes to 
sleep in hotels, armories, and school gym- 
nasiums, 

But the handy men of the community, 
exercising their home-workshop ingenuity, 
kept their families—and in many cases their 
neighbors’—reasonably comfortable and well 
fed by improvised emergency methods. 

The most complete and most obvious in- 
surance against a power failure, of course, 
is a small 120-volt AC gas-engine-generator 
unit. Kept as a stand-by, it can be connected 
to the home lighting system easily and 
quickly at the fuse box (after the master 
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Portable gasoline-engine generator is the ideal 
insurance against power failures. John Oster- 
berg, of Summit, N. J.. keeps this 120-volt, 60- 

500-watt unit ready for emergencies 


switch has been pulled and left open) and 
it will provide ample power for such essen- 
tials as an oi] burner or coal stoker, a refrig- 
ator, and a few lamps. 
Although generator sets are relatively ex- 
pensive—the cheapest large enough to sup- 
ply a minimum of 120-volt current for emer- 
gency home $120-many 
homeowners living in isolated sections have 
found them to be more than worth the in- 
vestment> In some localities, neighbors have 
banded together and chipped in to buy a 
generator unit large enough to supply the 
essential emergency electrical needs of two 
or three homes. Figured on such a com 
munity basis, the individual investment is 
not high, 

During any extended power failure, no 


use costs about 
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The power leads from the portable generator 
are connected into. the house lighting circuit 
at the fuse bos. The master switch is pulled 
s the unit is connected 


and left open as long 


Osterberg cheeks operation of his generator's 
voltage-regulating system with a voltmeter. 
Voltage must. be controlled to avoid bi 

out bulbs and injuring electrical 


home workshopper who owns a car need 
be without electricity—not with 100 horse- 
power or more parked in the family garage. 
By permanently jacking up one rear wheel 
and using a tireless rim on the wheel as a 
pulley, it is not difficult to rig up a belt drive 
for an AC generator. Commercial power 
take-offs for automobiles also are available 
(PS. Oct. 46, p. 208). On these it is nec- 
only to back one of the car's r 
wheels up on a ramp. A built-in roller, 
tated by the rear wheel, then drives a power- 
take-off pulley. 

But even without a home generator, lack 
of electric power need not completely dis- 
rupt a household. There are endless make- 
shift measures than can be taken to provide 
the four main essentials for living—heat, 


essary 


If you own a power mower, its gasoline engine 
can be put to work in the house. With proper 
pulley setup, it can drive water pump, refrig- 
erator, coal stoker, or gas-furnace blower. 


light, water, and some way to cook a meal. 

When the power fails during the winter, 
the first and most important problem is to 
keep your fam If you are still 
hand-firing a coal fun ou have no 
problem. Coal stokers and oil burners re- 
quire electricity, but a gas furnace can be 
run without it. The electric thermostat can 


on by hand and run for short periods, even 
though the blower-if the furnace has one— 
will not operate. If yours is a gas furnace, 
get the information on its manual operation 


from your local gas company. no: 
than one householder has let his 
shiver because he didn’t know that he could 
start up his gas furnace without a flick of 
a switch, 


Remove the gasoline engine from the mower 
by loosening the bed bolts. Then mount it on 
two 2-by-4s, so that it can be anchored to a 
column or other mooring with a large C clamp, 


On a furnace converted from coal to oil, 
with a gun-type blower, emergency heat 
can be obtained in several ways. One is to 
pull back the burner and insert the torch of 
a portable kerosene weed burner in the ash- 
pit opening. It'll be noisy, inefficient, and 
need constant supervision, but it will heat 
up a small furnace, 

If the power failure promises to last more 
than a few hours, it’s probably best to con- 
vert temporarily to solid fuels. Laying %-in. 
steel rods or pipe across the top of the com- 
bustion chamber m: a grate on which 
wood can readily be burned. To get the in- 
creased draft necessary, just wire the 
balance-type damper on the furnace flue 
closed and open the shutter vents on the 
blower. For additional draft, and to provide 
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WF NECESSARY AND PRACTICAL, KNOG 
‘OUT ONE OF Lowen BhcKS 10 b-cREASE 


scree econ 


A coal furnace that has been converted to oil 
with a gun-type unit can be altered to burn 
wood by installing an improvised grate and 
closing the damper on the furnace flue. 


an easy means of removing the ashes, simply 
knock loose one refractory brick at the base 
of the furnace at the ash door. 

If you have a rotary-type conversion or 
a unit oil burner (not a conversion), how- 
ever, your central heater will have to re- 
main shut down until you can get electrical 
power. There is just no safe and simple way 
to operate them without electricity. 

If your home is heated by an automatic 
hot-water furnace, there is one dodge that 
will help out—provided you're prepared in 
advance. That is to have a coal-fired la 
stove or pot stove set up so that it 


——ooOOO 


Close off the part of the house you are not 
using. Doorless doorways, archways, and stair 
wells can he sealed effectively by covering them 
with blankets held in place by masking tape. 
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A gas furnace can be turned on and operated 
manually, even though power failure has made 
the thermostat inoperative, Check your gas con 

pany ahead of time to find out how yours works, 


valved into the heating circuit, Installing 
savvy, though, 


juice fails. 


Iso, don’t forget that if the hot- 
tem uses an electrical circulator, 
to drive this pump from some 


you'll hav 
external power source, 
Some automatic stoke: 


, particularly stok- 
ers that have been added to conventional 
coal furnaces, can be operated successfully 
if you have a suitable power source, such as 
a portable gasoline engine, to drive the blow- 
er and turn the screw that feeds in the coal. 
The gas engine from a power lawn mower 


In an extended emergency, close your fire- 


drum or pot 


place with sheet metal and install 
it will 


stove. Fueled with wood or chunk coal, 
provide enough heat for several rooms. 


will do the job nicely, Most lawn-mower en- 
gines are rated at at least % hp., which is am- 
ple. Remove the engine from the mower 
frame by loosening the bed bolts and then 
mount it on 2-by-4s. The entire unit can be 
anchored to the floor by clamping it to the 
base of a column or other convenient moor- 
ing. Flexible tubing must, of course, be used 
to carry the engine’s deadly exhaust gases 
safely out of door: 

If the gas engine has no separate pull 
for power take-off, the rope-starter pulley 
can be used as a drive pulley for a V belt. 
The main problem is to adjust whatever 
pulley system you use to provide the cor- 
rect speed for the stoker mechanism. If the 
speed of the gas engine is twice that re- 
quired by the stoker, for instance, the driven 
pulley on the stoker must be twice as large 
as the driving pulley on the engi 

The engine from your power mower can 
be harnessed to do a good many other dif- 
ferent chores during an emergency. With 
the proper pulley setup to run an appliance 
at the right speed, it can be used to drive a 
water pump, the blower on a gas furnace, 
a refrigerator, or a small home-freezer unit. 
Remember, however, that when a gasoline 
engine is used for power, control of the ap- 
pliance is manual, Since the electric the 
mostats and aquastats will not be an operat- 
ing part of the system, the engine must be 
started and stopped by hand when the heat 
of a furnace or the cold of a refrigerator or 
home freezer reaches the proper level or the 
water tank is full, Don’t go away and leave 
the engine running. 


Don’t Heat the Whole House 


Even if it is impossible to contrive some 
way to make your furnace run_ without 
electricity, there are other ways of keeping 
your family warm, 

First of all, don’t try to heat the whole 
house by improvised methods. Limit your 
living quarters to two or three rooms, pref- 
erably the living room (especially if it has 
a fireplace), the kitchen (because it has a 
stove), and the dining room (because it 
probably connects the two). Close off the 
rest of the house. If there are no doors, seal 
the archways and stair well with blankets 
held in place with masking tape, 

If you have a gas or oil stove in the kitch- 
en, you can keep your emergency living 
quarters fairly comfortable by running the 
oven full blast with the oven doors open, 
It’s risky to keep a gas oven on all night. A 


FOR EMERGENCY COOKING 


LARGE TIN CAN 


HOMEMADE OW LAMP 


banked wood are in the fireplace, however, 
will keep the livmg room—which can be the 
sleeping room—warm most of the night. If 
you haven't a gas or wood range, keep the 
fireplace going day and night. You can use 
it for cooking as well as heating. 

All sorts of temporary substitutes for a 
cook stove can be contrived, ranging from a 
gasoline stove through jellied alcohol to a 
candle or a kerosene lamp. You'll be sur- 
prised at how much heat for cooking is 
thrown up from a kerosene lamp. Just re- 
place the glass chimney with a soup can 
from which the top and bottom have been 
cut. Small holes punched around the upper 
rim of the can will provide enough draft. 

Even the man with a unit-type oil burner, 
an electric stove, and no fireplace can keep 
his family warm during a winter power fail- 
ure. He can limit his living quarters to one 
room and get his heat for warmth and cook- 
ing from a kerosene or gasoline stove. Any 
ex-GI who ever made friends with a Cole- 
man ® stove knows how much heat they 
can give off in spite of their small size. 

A good stock of candles, a couple of kero- 


“sene lamps, and a can of kerosene will take 


care of the lighting problem. And there need 
be no cleaning up candle drippings after the 
power is back on if you've had the foresight 
to keep some old-fashioned saucerlike can- 
dle holders on hand. 

Unless you have your own well, you prob- 
ably will have no trouble getting water. If 
the power fails while the temperature is be- 
low freezing, however, be sure to drain wa- 
ter and heating pipes in the part of the 
house that is not being used. Toilets can 
still be flushed with a pailful of water. If 


sarreny 3 DOZEN 
CANDLES, 
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An emergency shelf like the one above costs only $15 but may be worth its weight in 


there is danger of freezing, add a little kero- 
sene or anti-freeze to the water in toilet 
bowls and tanks. 

If you have a well but can’t operate it, and 
must carry water from some stream or lake, 
boil it and then add water-purifying tablets. 
(During the war, the Army used Halazone ® 
tablets.) If you have no purifying tablets, 
iodine can be used in an emergency: boil the 
water, add three drops of iodine to every 
quart, stir, and allow it to stand for at least 
30 minutes before drinking, 

The important thing about keeping your 
home going in an emergency is to be ready. 
Work out a plan for “damage control” for 
the entire house. Lay in an emergency stock 
of candles and holders, cans of jellied aleo- 
hol, kerosene lamps, kerosene, masking 
tape, and a battery lantern. The whole or- 
der won't cost you more than $15, and for 
less than $10 more you can add a small 
gasoline stove. 

You can even help to prevent power fail- 
ures. Fully 50 percent of all power failures 
caused by ice storms could be avoided if 
homeowners kept their trees trimmed back 
from the power lines. Inspect the lines that 
supply your house. If branches hang peril- 
ously close to the wires, cut them off, 
Most power companies will gladly do the 
job for nothing if you ask them. 

Above all, be sure that the power has real- 
ly failed. 1 know one suburbanite who 
moved his family to the city when his own 
and his neighbors’ lights went out last win- 
ter. Five days later, he found that the 
power had never really been off at his 
house. The only trouble was that his main 
fuse had blown. END 
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Four-Door Convertible 
Mas All-Plastic Top 


Tue first four-door convertible to roll off 
the production line since the war is this 
Kaiser with an all-plastic top. The covering 
is a nylon fabric, available in a varie 
of colors to match the upholstery. Gone is 
the customary rear-view slit. Instead, the 
entire rear window is made in three sections 
of clear, flexible plastic, as shown at right, 
providing full, unobstructed vision in the 
back and at the sides. The center section 
folds down to give better ventilation when 
bad weather keeps the top up. 

The top and all four side windows are 
hydraulically operated by push-button con- 
trols. The narrow frame of glass separating 


the front and rear side windows, which re- 
mains in place at all times, provides a tight 
fit between the two windows to keep out 
winter draft 

The car's chassis and body dimensions 
are the same as the four-door, hard-top 1949 
Kaiser Deluxe, and the rear-seat leg room 
and the 112-hp. engine are also identical, 


Camera Meter Measures Color Temperatures 


Ir tue color balance of your subject's 
light doesn’t match the balance of your 
color film, this Spectra * color-temperature 
meter will tell you at a glance exactly how 
much correction is necessary. Just point it 
at the light source, squeeze the trigger on 
its pistol grip, and a needle instantly reg- 
isters the color temperature of the light to 
within 100 degrees Kelvin. If correction is 
indicated, it can then be made with color- 
compensating filters. The photoelectric de- 
vice has a range from candle light to the 
brightest sky. The angled dial lets the user 
point the meter at the sky and still read the 
dial without looking up himself. 
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Microscope Is Simplified 


Macuine-tunsep fittings and a simplified 
focusing mechanism cut the cost of this new 
microscope for. high-school science stu- 
dents. Its fine adjustment, for example, has 
only 10 parts, as compared with 50 in a 
standard laboratory instrument, Je by 
Bausch & Lomb to sell for less than $100, 
it magnifies to 100 and 500 diameters. 


Brewer Controls Coffee 


Maxine coffee of uniform strength de- 
pends on controlling the amount of coffee 
used, the amount of water, water tempera- 
ture, and how long the water is in contact 
with the coffee. All four factors are regu- 
lated automatically by the new Cory coffee 
brewer below. A thermostat controls the 
temperature of the water. and a pressure 
regulator times its flow through the coffee 
in a cartridge. A balance scale under the 
spout shuts off the water when just enough 
has dripped into the pot. 


THERMOSTAT, 


pipe. 


Snow Scooter Has Brake 


You can skim down a snowy hill on this 
new Sked ® without long practice in keep- 
ing your balance—and with less danger of 
hitting a tree. When an obstacle looms, just 
rock back on both footrests to press drag 
brakes, projecting from both heel guards, 
into the snow. To steer, apply one brake. 
For towing, the handlebars flop forward. 


Army Tests Glass Pipe 


Licur shines right through this Fiber- 
glas © pipe, as you can see in the photo be- 
low. Yet it's so strong that the Army is test- 
ing it for pipelines to carry gasoline and 
oil. The new pipe is not only tough and 
noncorrosive, but so light that a 20-ft. sec- 
tion of the size shown here—% in. thick, 8 
in. across—weighs only 40 Ib., as compared 
with 185 Ib. for a similar section of steel 
‘An added advantage is that its pi 
cipal raw material—sand—is not a criti 
commodity in wartime. 


pe Is Simplified 


Macmne-runnep fittings and a simplified 
focusing mechanism cut the cost of this new 
microscope for high-school science  stu- 
dents, Its fine adjustment, for example, has 
only 10 parts, as compared with 50 in a 
standard laboratory instrument. Made by 
Bausch & Lomb to sell for less than $100, 
it magnifies to 100 and 500 diameters. 


Brewer Controls Coffee 


Maxine coffee of uniform strength de- 
pends on controlling the amount of coffee 
used, the amount of water, water tempera- 
ture, and how long the water is in contact 
with the coffee. All four factors are regu- 
lated automatically by the new Cory coffee 
brewer below. A thermostat controls the 
temperature of the water. and a pressure 
regulator times its flow through the coffee 
in a cartridge, A balance scale under the 
spout shuts off the water when just enough 
has dripped into the pot. 
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pipe. 
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hitting a tree, When an obstacle looms, just 
rock back on both footrests to press drag 
brakes, projecting from both heel guard 
into the snow. To steer, apply one brak 
For towing, the handlebars flop forward, 
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‘Tue first four-door convertible to roll off 
production line since the war is this 
ser with an all-plastic top. The covering 
a nylon fabric, available in a variety 
of colors to match the upholstery. Gone is 
the customary rear-view slit. Instead, the 
entire rear window is made in three sections 
of clear, flexible plastic, as shown at right, 
providing full, unobstructed vision in the 
back and at the sides, The center section 
folds down to give better ventilation when 
bad weather keeps the top up. 

The top and all four side windows are 
hydraulically operated by push-button con- 
trols, The narrow frame of glass separating 
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Camera Meter Measures Color Temperatures 


Ir ‘tHe color balance of your subject’s 
light doesn’t match the balance of your 
color film, this Spectra + color-temperature 
meter will tell you at a glance exactly how 
much correction is nece: Just point it 
at the light source, squeeze the trigger on 
its pistol grip, and a needle instantly reg- 
isters the color temperature of the light to 
within 100 degrees Kelvin. If correction is 
indicated, it can then be made with color- 
compensating filters. The photoelectric de- 
vice has a range from candle light to the 
brightest sky. The angled dial lets the user 
point the meter at the sky and still read the 
dial without looking up himself. 


the front and rear side windows, which re- 
mains in place Il times, provides a tight 
fit between the two windows to keep out 
‘er drafts 

The car's chassis and body dimensions 
are the same as the four-door, hard-top 1949 
Kaiser Deluxe, and the rear-seat leg room 
and the 112-hp. engine are also identical. 
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at last getting a hand fron, modern science. 

e that human e: 
ly, with GE, the Meneely com- 
y has perfected the first major a 
Il design since the Middl 
is an electrical ringin 


blows, they make it p. 


from a remote console tit looks like the 
keyboard of a small organ, The keys actu- 
ctromagnets that swing specially 
ned clappers inside the stationary 
bells, fixed on their mounts so they do not 
swing. Ar ment of this system even 
plays tunes automatically from perforated 
rolls like those used in a player piano. 
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A center fog curved, one-piece 
windshield, for Joy hood, and 
enclosed rear wheels features of the 
new $4,000 Austin convertible seen here 


Newest Austin Is No Baby 


‘HE new Austin convertible costs $4,000. 
What do you get for your money? For 
one thing, a higher compression ratio than 
in any present American stock car. For an- 
other, a battery that should outlast the car. 
Sleekly streamlined, this new English im- 
port boasts a 90-hp., four-cylinder, over- 
head-valve engine with a 7.5-to-1 compres- 
sion ratio, Essentially, the engine is a 
re-bore of the one found in the conventional 
small Austin, the bore being e1 
3.44 inches and the stroke to 4.3 
Twin carburetors are used. 

Introducing the new model in the United 
States, the English 
planned to include a nickel-cadmium battery 
(PS, Aug. ’48, p. 112) as standard equip- 
ment, Heretofore, this has never been pro- 
vided in a stock car sold here. 

The over-all length (14 ft. 9 in.) of the 
five-passenger convertible is 24 inches more 
than the ordinary small Austin. The wheel- 
base measures 96 inches, an increase of 
about 4 inches. The top and windows are 
hydraulically operated 

‘A metal “forehead” ‘across the top\of the 
curved, one-piece windshield increases its 
strength and gives the car a distinctive ap- 
pearance, Instrument controls are centrally 
located on the dash, The steering wheel is 
adjustable to your reach, To baffle gas 
thieves, the gasoline filler pipe is inside the 
rear luggage compartment, 

The car has a top speed of about 90 
mph, and it makes a little more than 20 
miles to the gallon, 
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sari test fo 90-hp. engi 
above photo, you can see these and t 
cleaners on far side of engine, Carburetors are 

hronized, each feeding two cylinders. 


Removing the rea n Lies the Jugunge 
compartment, which is completely, carpeted. 

Both the cushion and back rest comé out, ‘The 
sport car has leather upholstery throughout, 


‘Three push buttons on the driver's dogr operate 
the top and both windows through a hydraulic 
mechanism. Parcel compartments are located in 
this door on each side of push-button panel. 


J ‘— 


Semi-trailer Quickly Hooks 


Just as a horse can pull more weight than 
he can carry, this light semi-trailer greatly 
boosts the load capacity of a truck or Jeep. 

1 shifted from pickup 
After the bed is removed 
with a block and tackle, a fifth wheel is 
bolted on and the truck backed under the 
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Dash Button Unlocks Gas Tank 


Ir Tne filler pipe of your gas tank is con- 
sealed by a fender door, here's a way of 
fuel theft. Fen-Dor 
accessory enables you to open 
pushing a button mounted on 
instrument panel. The door locks auto- 
ly when it's closed. 

Mounted under the door, the body of the 
accessory contains an electromagnet that 
actuates a locking cam, When this cam is 
withdrawn from its catch, a spring snaps up 
the fender door. The control button is wired 
to the dead side of the ignition switch. 
Steel Manufacturing Co., Ashland, Ky., 
makes the lock for about_$6. 
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to Pickup or Jeep 


trailer. Brake and electric lines are snapped 
on and you're ready to go. Built largely of 
aluminum, the trailer provides 600 cu. ft. 
of van space, has vacuum-boosted hydraulic 
brakes, and ‘handles payloads of 6,000 to 
10,000 Ibs. It's made by Texas Sheet Metal 
& Mfg. Co., Dallas, Texas. 


Harley Introduces New Fork 
Here's a cutaway of the hydraulic fo 


that you'll find on two of the 1949 Harl 
Davidsons, the 61- and 74-cu. in. overhead- 


valve models. Sy 
dampens the a 
springs. The fork has a total stroke of 54”, 

Other changes in these models include a 
larger front brake, Timken upper and lower 
steering-head bearings, and cylinders 
treated to resist corrosion, Rubber-mounted 
handle bars are available for all models to 
increase riding comfort if desized. 
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Crus Wilson” 
Plays 


Santa Claus. 


With a balky 1936 model instead of a sleigh, 
Gus plays Santa in two different places at once. 


By Martin Bunn 


FEW minu rlier the hands of the 
Model Garage clock had pointed to 
quitting time. Wrapped in heavy coats and 
mufflers, Stan Hicks and Greg Jones, the 
grease mon! leaving. Gus Wilson 
was still at his bench, working over a car- 
buretor, 
“Merry Christmas, bc 
“Don't eat too much turkey.’ 
‘Same to you,” Gus grinned, “Have a 
good time, 
A splatter of fine rain swirled through 
the door as Stan and Greg stepped out into 
the storm. Gus turned back to his job. He 
still had more than two hours before the 
Police Department’s annual party for kids. 
Gus was to play Santa Claus this r. 
‘At six o'clock he put away his tools, 
wriggled out of his coveralls, and washed 


Stan waved. 
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up. Then he unwrapped the well-padded 
Santa Claus outfit and put it on, Grinning 
widely, he studied himself in the mirror 
over the wash basi He held the false 
whiskers up to his face for a minute and 
again looked in the mirror, 
“Just try ‘em on for he murmured. 
Gus put the whiskers aside and stepped to 
the front window for a look at the weather. 
The temperature had dropped a few degrees 
and the rain had changed to snow—big, wet 
flakes that were beginning to whiten the 
highway. Across the road, the lights of the 
diner gleamed dimly. Occasion: the 
lights of a slow-moving car showed up 
through the gloom. By morning, Gus 
thought, there'll be a lot of drivers wonder- 
ing why they didn’t get their chains fixed 
before they put ’em away last spring. 
he turned from the window, head- 
lights flared and a horn sounded. Someone 


Within ten minutes he had washed 
the filter in. gasoline, re-oiled it, 
and replaced the air cleaner 


had turned into the 
hesitated, wondering why 


driveway. Gus — she said, “but I'm certainly glad to see you 
hadn't thought right now 


to turn out the shop He glanced at Gus stared at her for a moment, and then 
the clock, saw he had time to spare, and remembered his costume and’ grinned. 
rolled the shop door aside ‘Oh, this get-up,” he said, looking down at 


‘A 1936 sedan, showing its years only too his overstuffed red suit, “I'm Santa Claus at 
well, rolled slowly into the shop. Gus a’ kids’ party this evening. Guess I got 
shoved the door shut and tumed to see a dressed up for the occasion a little ahead 
of sj 


Well, I hope you have a gift for me, or 
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for my car, at least. Tt could do with one.” 

“What's the trouble with it?” Gus asked, 

“I don't know,” she said. “It just doesn’t 
want to run. And it’s got to run, I've got 
to get toa kids’ party too, and it’s a hundred 
and fifty miles from here.” 

Gus started to say that it wasn’t a night 
for anyone to be driving that far, much less 
a girl, but then something in her eyes told 
him it would take more than a snowstorm 
to stop her. 

“1 suppose the 
went on, “It's 


ar’s just getting old,” she 
36 model, My husband 
drove it sixty thousand miles before the 
Amy sent hi seas. Then after—after 
the war I had the motor rebuilt, and I've 
driven it over thirty thousand since then. 
‘el for a cosmetics company and my job 
ps me moving around a lot.” 

‘How does it act?” Gus asked. 

“The motor misses and stalls ost every, 
time I stop,” she answered. “It must have 
been about two months ago, when I was in 
Chicago, that it started. I noticed too that 
it was using up an awful lot of gasoline. 
The man at a ge there told me that 
asoline w nning dow nm into the crank- 
case and diluting the oi 

“What'd he do about it?” 

“Put a new fuel pump on. 


Not a rebuilt 


one, 1 asked about that, but he said it had 
to be a new one. And it didn’t do a bit of 
good. I didn’t get more than six or seven 


miles to the gallon when I drove to Detroit, 
‘Somebody in Detroit should have known 
what was wrong,” Gus smiled. 
‘That's what I thought, too,” she said. 
thought people there would know. all 
about cars, But they didn’t. At least not at 
the garage I nt to, They put on an electric 
fuel pump. The man said that would stop 
the trouble because an electric fuel pump 
doesn’t connect with the crankease.” 
“Apparently that didn’t do the trick.” 
“No, it didn’t, It was just as bad as ever, 
Then I drove to Cleveland. Two big places 
hadn't helped, so this time I tried a little 
shop on a side street. The mechanic went 
all over the motor and said the valves were 
causing the trouble. He ground the valves 
and put in new valve guides, After he 
finished the job, he tested the compression 
whatever that is—and told me it was okay 
and that I wouldn't have any more trouble.” 
“But you have,” Gus said. 
“T certainly have. The still uses too 
much gas, it keeps missing, and gas still 
gets into the oil. The trip from Cleveland 
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was a nightinare. 1 stalled at a traffie light 
down the road and a motorcycle cop told 
me to try vour place. He said he had just 
been by here and noticed your lights still 
burning, so he knew you hadn't closed.” 
Gus looked at the clock again and then 
back at the girl. There were tears in her 
eyes. She looked down and began fumbling 
in her handbag for a handkerchief. 
fake yourself comfortable over there 
by the radiator,” Gus told her. “I'll see 
what we can do about getting you rolling 
on your way home again. 
“Than! ” She opened her coat and 
pulled a chair up to the radiator, But in a 
moment she was up again, “Try to do some- 
thing .” she urged, “My two kids are 
at my parents’ home-that’s standard pro- 
cedure with war widows, you know—and 
I've just got to get there in time to have 
their presents under the tree in the morn- 
ing.” She pointed to a pile of packages in 
the rear seat. 
“Take it easy,” 
you there in time.” 
The girl smiled and dabbed at her eyes. 
After several attempts, Gus started the 
balky engi He wasn't so sure about get- 
ting her home in time. The enginé ran 
roughly and stalled as soon as he released 
the throttle. He switched off the ignition, 
got out of the car, and pulled out the oil 
stick. It showed the crankcase oi] was. 
over an inch above normal level. He rolled 
a drop of it between thumb and finger and 
found it much too thin, He sniffed it and 
smell of gasoline. 
long since you had 
changed?” he asked. 
“Only yesterday,” she answered, 
Gus turned back to the engine and 
thought for a minute. “Where y 
been keeping your car during this cold 
weather—in a garage or outdoors?” 
arking lots,” she said, 
much less expensive than garages.” 
Her frankness about expenses turned his 
thoughts to the two kids a hundred and 
fifty miles away. He unclamped the upper 
radiator hose and saw there was no thermo- 
stat in the cylinder-head water outlet, 
“This explains some of the trouble.” he 
told her. “No thermostat. That’s why 
you're using so much gasoline and why a lot 
of it is getting into the crankcase.” 
“Why?” she asked. 
Gus grinned. “When some cars are 
parked outdoors in cold weather, as much as 


Gus smiled, “we'll get 


the oil 


“They're 


a gallon of gas is used while the engine is 
warming up. Some of the gas is burned, of 
course, but some of it seeps into the crank- 
case, I can fix that in a hurry by putting in 
a high-limit thermostat and also a shield 
in front of the lower half of the radiator. 
Together, they'll cause the engine to heat 
up quicker. You won't have to choke it so 
much and less gasoline will get into the 
crankcase, What does will evaporate faster. 


0,” she said, “I don’t. But if that will 
fix it, go ahead and do it.” 

“One other thing,” Gus said, “what kind 
of antifreeze do you have in the radiator— 
permanent or alcohol antifreeze?” 

“It’s the permanent kind,” she answered 
quickly. “I know. I watched the man put 
it in the radiator and it said on the can that 
it was permanent. The man told me that if 
my radiator didn’t leak, I wouldn't have to 
bother with it until Spring.” 

“That's good,” Gus said, “because the 
radiator shield and the high-limit thermo- 
stat won't do with a low-boiling antifreeze 
in the radiator.” 

As Gus went about installing the thermo- 
stat and fitting the shield, the girl came 
over to watch, “That's fine, fixing that,” she 
said, “but what about the motor acting the 
way it does? That's worse than using too 
much gasoline. Tonight, anyway 

“Yes,” he admitted, “we've still got to 
lick that.” He tightened the hose clamps 
and started the engine. It ran roughly, as 
though the carburetor was in bad. shape. 
‘See?” she said 
Sould be the idling jet,” Gus mused, “or 
it could—yes, that could be it.” He cut the 
engine, jumped out of the car, and took off 
the air cleaner. 

“What's tha 


” the girl asked. 

“Air cleaner,” Gus answered, “and there's 
the cause of the missing and stalling.” He 
pointed to the filter element that was heavily 
clogged with dirt he filter is so dirty 
that nowhere 1 h air can get 
through. Much too rich a mixture is being 
drawn into the cylinders. A lot of it can’t 
burn, so it seeps down into the crankease 
and dilutes the oil. This filter, plus the ex- 
cess choking needed with a cold motor, was 
wasting plenty 

Within ten minutes he had washed the 
filter in gasoline, re-oiled it, and replaced 
the air cleaner. When he started the engine 
this time, it ran smoothly 
‘There you are,” Gus said, “all ready to 


roll. Seems like vue of those mechanics 
who worked on your car would have found 
that filter. But no matter, now. You won't 
have any more trouble, and unless you get 
snowed in you'll have those presents under 
the tree before the kids come down in the 
morning. But I'm afraid you're going to 
have a tough drive.” 

“I can take it,” the girl said. She opened 
her purse. “How much do I owe you?” 

Gus grinned and held open the car door 
for her. “We'll call that a Christmas present 
from Santa Claus to the kids,” he said. 

“AM right,” she sai the way 
you want it.” Quickly she slipped her arm 
around his neck, pulled his head down, and 
kissed him. “That's a present from the kids 
to Santa Claus. 

She backed the car out of the shop, 
turned it, and headed out the driveway 
through the whirling snowflakes, Gus stood 
in the doorway and watched until the car's 
taillights were out of sight. Then he closed 
the shop door and started back to wash up 
and put on his Santa Claus whiskers, Joe 
Clark, his partner, was leaning in the door- 
way from the office to the shop, grinning 
at him, 

“Saw the shop lights and stopped in,” Joe 
explained, “Been working overtim 
st a little emergency job,” Gus said. 

“Well,” Joe laughed, “sometimes. those 
emergency jobs pay off pretty well 

Gus tied his false whiskers in place and 
tured from the mirror, “That's right,” he 
agreed, “sometimes they do. Going to the 
kids’ party, Joe?” 

“I sure am,” Joe said. “I'm full of the 
hristmas spirit—same as you.” END 
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Hints From the Model Garage 


seenae io 
{ 


Plastic Shows Lights Are On. If 


a headlight burns out, you'll know it with- 
out leaving the car. Edge-lighted along the 
lower surface, a horn-shaped indicator cut 
from plastic carries the illumination up, 
where you can see it. A good cement job 
will hold it o 
rear 


SPRING 
PERCH 


CHILLED SHACKLE 
BOLTS ARE EASILY 


6% SLIPPED INTO PLACE 
Cold Shackle Ses in Easil. 


Since cold contracts metal and hard 
rubber, Robert Douglas, of Rochester, N. Y., 
suggests that you take advantage of this 
when installing Ford or similar spring 
shackles, Put the new ones into the freezing 
compartment of a refrigerator and leave for 
about half an hour. Then you'll find they 
have contracted enough to go into place 
with much less difficulty. 
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Primes Pump. When an cn- 


gine is started after an overhaul, oil pres- 
tight 


sure must come up fast to protect dr 


ic drill to run the pump u 
pressure. Then he fini 


3g 7'9' DIA. 
Steet bisk 


‘arrier for Truek Tire. When Ed- 
ward §. Barrows, of Philadelphia, bought a 
pickup, the spare-ti arrier was missing. 
He remedied this by building the one il- 
lustrated from scrap materials, He writes 
that he finds this more convenient than the 
usual carrier under the box and that it 
doesn't interfere with any use of the truck. 
Should you want to carry an extra spare, a 
carrier like this might be the answer, 


HOOKED END 
FORCED IN 
BETWEEN 
MOLDING AND 
UPHOLSTERY 


PORTABLE 
RADIO 


“ss 


cS 


vacuum cups" 


PANT I 


Portable Used 


in Car. Installed as 
shown, a good portable can double as a car 


radio, ' You'll notice that it can be quickly 
nal function 
With some sets two lower brackets may 


be necessary to provide firm support. Be 


WEADLIGHT BULB. 
SOLDERED ON 


Light Works Automatically. If 
your luggage compartment hasn't a lig 
here's one that you can install at little ex- 
pense. Mount a mercury switch under the 
lid to close the circuit and tum on the light 
automatically when you lift the lid. Drop 
the lid, and it goes off. Tap a taillight wire 
for the hot lead, and provide a good ground 
contact from the reflector to the car, A tin 
can cut in half makes a good reflector. 


BEND” 
TorIT 
wiNDow 
MOLDING 


sure to moisten the suction cups before 
applying to the glass. Most portables will 
not equal the performance of a good car 
radio, of course, but an installation like this 
has been found perfectly satisfactory in 
areas where stations are not too distant, 


Soap Stops Gas Leak. If carefully 
applied, a bar of soap will make an emer- 
gency roadside repair for a small leak in 
your gas tank, After locating the hole, 
wipe off surrounding dirt and grease and 
rub the soap firmly over the spot several 
times. Since gasoline will not readily dis- 
solve soap, this temporary fix will usually 
last until you can get to a garage and have 
the tank repaired or replaced. 
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not easy to look at one of the small 
air-cooled engines you can buy fairly 


e e 
cheaply these days without dreaming of 

Tl) (J building a midget car around it. 
5 j 5 If you try it-and plenty of people have— 


you may end up with anything from an 
overgrown motorized coaster wagon of prac- 
tically no utility to a slick little trick that'll 


] y do you proud on the highway. Which you 
) et depends on a lot of factors, among them 

the time, tools, pocketbook, construc 
skill, and design sense you bring to the task. 


This article won't give plans for a specific 
car, since so much depends on the engine 


e 
J ° \ you use and the service desired. But it till 
give design pointers that the writer learned 
the hard way. 
a } Your first, highly important job is some 
5 


hard thinking about wha want. If the 
car is simply for casual jaunts in a spacious 
back yard or along level private 
Tempted to build a tiny can get by with a primitive de: r 
and perhaps no clu 
¢ to venture out on the 


‘oads, you 


around an air-cooled engine? [MANaMDLoMREUD 
But if you're 


This article gives practical 
pointers and tips on design. 


J makes good use of a Cushman e 


jet drive shaft, anc 


2, Plymouth 


column. 
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highways, where the car may mix’ it up 

h its big brothers from Detroit, you'll 
have to work harder. Not just because of 
the licensing requirements, either. You'll 
need good brakes, good lights, and reliable, 
flexible performance. Otherwise, the car 
won't be useful—or safe. If it’s to go on the 
highway, it’s just plain got to meet high- 
way 


Clean sheet-metal work won't make a midget 
run better, but it will take a job out of the soap- 


Most midgets are built around the engine, 
so let’s begin there. Chances are you'll be 
using one of the common four-cycle, single- 
cylinder engines ranging from %- to 9-hp. 
Here's a table that'll help you estimate the 
power needed, depending on the minimum 
top speed and hill-climbing ability you're 
willing to accept. (It assumes an overall 
weight of 450 Ib. and allows for a 10 


box class. Galvanized iron, judiciously pieced 
with junk-yard parts, produced this slick body. 
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*) cenrriricat & ) 
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percent power loss in the drive system.) 


Honserowen Neeven 


%Grade Speed in mp.h, 


10-15 2025 308540 
0 (level) 6 1 16 22 31 5. 
5 12 2 29 39 50 66 8: 
10 342 55 7.1 89 
15 455 72 91 
20 5 68 88 


Next, you're ready to calculate the overall 
drive ratio to give most effective use of the 
engine’s power. The problem is to select 
a ratio that will bring the engine to the 
speed where it gives greatest power wh 
the car is travel ut the top speed obti 
able from that horsepower. Figu 
calls for knowing (besides horsepower 
road speed) the size of the drive wheel to 
be used p.m. at peak power. 7 
latter figure, incidentally, is generally a bit 
ak r.p.m. Here's a table for 
an engine having a power peak at 2,800 
rpm. and a drive wheel of the common 4 
by 8 pneumatic wheelbarrow type: 


Drive Ratios 
Speed in 


mph. 10 15 2 2 80 85 
Overall ratio 
(to 1) 134 89 6.66 5.33 445 38 


Let's assume you have a 3-hp. engine. 
The first table indicates it will drive a 450-Ib. 
load at about 30 m.p.h. on a level road. 
The second table indicates the engine-to- 
wheel ratio in high gear should be about 
4.45 to 1. And to take the same car up a 
20 percent grade at 10 m.p.h., a ratio of 13.4 
to 1 will be needed. 
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STARTER 


Obviously, variable gear ratios are needed 
for all but the most primitive cars, since a 
fixed one is necessarily a compromise be- 
tween speed and power. This in turn means 
you'll need some kind of transmission and, 
in most cases, a clutch as well 

For a clutch, a commercial centrifug 
one of the type shown in Fig. 1 is very use- 
Jon many motor scooters, it 
lly disengages at idling speed, 
and applies power smoothly as the engine 
is revved up. Lacking such a clutch, you 
may be able to get by with idler-pulley or 
slack-belt clutch, such as is shown in Fig, 2 
However, itl necd careful adjustment and 
will give trouble if allowed to get oily or 
wet. It may also slip under heavy loads. 

A V-belt primary drive would give you 
less trouble with slippage, but you'll find it 
tough to get good clutch action with V-belts. 
They have a tendency to transmit power 
even when very slack, unless the outside of 
the belt system is caged to concentrate the 
slack over one pulley. Also the clutch ma 
have a tendency to grab, 

The power train shown in Fig. 


cor- 


porating a standard auto transmission, has 
much to recommend it. Being mounted 
transversely, the transmission asa 
countershaft. It permits the total 4.45 to 1 
ratio to be divided into a to 1 ratio from 
engine to transmission and a similar ratio 
between the transmission and rear axle. The 


attached parking brake provides a good 
means of stopping the car, and the lower 
gear ratios ple for starting and 
hill climb The reverse gear, though not 
absolutely will often be handy. 


evalu 


ng. 


necessary 


Figures 1 and 4 give details on such a setup. 
Note that the transmission is controlled by 
cables clipped to the shifter forks. 

If you're willing to dispense with reverse 
gear, a motorcycle transmission may be the 
answer. It incorporates a clutch, and it's 
lighter and smaller than a car transmis 
You'll have to devise a separate brak 
system as in Fig. 5. 

A regular auto differential is far too 
clumsy for most midgets, and yet some ar- 
rangement is necessary to let the rear wheels 
“corner” at different speeds. One answer is 
to drive the left wheel only. On the car 
shown here a 1%” drive shaft running in 
ballbearing pillow blocks acts as a live rear 
axle. Splines ut the left drive that wheel 
through a welded sleeve; the other wheel 
floats on %” roller bearings, 

As for springing, much depends on the 
roads the car will use and the type of wheels 
employed. In the writer's experience, 4 by 
8 pneumatic wheels provide all the “spring- 
ing” needed on smooth roads at modest 
speeds. But if springing is desired, study 
the details sketched in Figs. 6 and 8. Ex- 
periment with the stiffness of the coil springs 
in the rear and the number of 
front to produce the best ride. If you em- 
ploy springs, be sure to allow for the effect 
of axle movement on the final-drive chain 
in the rea ing linkage in 
the front. Also make provision for braking 
thrust and torque 

Steering geometry and front-end construc- 
tion may be simplified by a study of Figs. 7 
through 12. The most important conside 
tion is to have the inner wheel on a turn cut 
in at a sufficiently sharper angle than the 
outer wheel. (This is necessary because 
the inner wheel travels a smaller circle than 
the outer one, and it must reach and main- 
tain this lesser radius if it’s to avoid side- 
wise tire drag and wear.) 


ve 


leaves in 


and on the ste 


Mure 


The correct angles will be approximated 
at all times if the steering is designed as in 
z. 7, with the two steering-knuckle arms 
pointing to the center of the rear axle when 
the front wheels point dead ahead. Be sure 
the king pins and their tie-rod ball joints are 
at that time accurately aligned with the 
center of the rear axle 

A wheel spindle may be built up by driv- 
ing a turned steel shaft into a turned or 
tapped steel! block. The resultant knuckle as 
sembly must be permanently strong, so use 
a heavy drive fit that’s pinned and peened 
or welded. The ends of the block may be 
either drilled and tapped, as in Fig, 8, for 
a sprung front end, or turned to give kingpin 
studs, as in Figs. 9 and 12. Steering-knuckle 
arms could be angle sections bolted and 
welded in place, or steel shafting driven into 
the blocks and secured in the same way as 
the wheel spindles. 

Accurate and  reliabl 


steering control 


WELD OR BOLT ARM | 
TO BACKING PLATE | 
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calls for a cut-down steering post and gear 
from a regular car, preferably of the type 
that uses a drag link parallel to the axle. 
Try to obtain one that’s fitted with a shift 
lever, since this will simplify transmission 
control. Methods of mounting and bracing 
the gear are suggested in Figs. 10 and 11. 
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And don’t skimp on the job of safetying the 
entire linkage, preferably with castle nuts 
and cotter pins. 

Throughout the construction of the car 
(and especially if you choose a sprung front 
end), you'll run smack into clearance head- 
aches. For instance, the steering drag link 


ously clear the frame in all steer- 
ing positions and all loads. It is a good plan 
to dope out clearances on paper as far as 
possible ahead of time. Another good 
scheme is to prop up the parts in approxi- 
mate position before you weld, cut, drill, 
or otherwise commit yourself. 

Light structural-steel angle stock with 
welded joints will make an excellent chassis. 
as will somewhat larger aluminum-alloy 
angle. With steel you will need to strike a 

ice balance between in: ient rigidit 
and excessive weight; with aluminum th 
problem will mainly be to get secure bolted 
or riveted joints. Try to employ angle stock 
in the ways that will give maximum stiff- 
ness; the paired pieces that make up the 
front axle in Figs, 9 and 12, for instance, act 
almost as a box or channel section and com- 
bine lightness with strength. 

The location of the engine is up to you, 
but rear mounting has much to recommend 

. Simplicity, compactness, and less heat and 
noise are among its advantages. Don't let 
the wheelbase and tread creep beyond 
modest dimensions. One way to determine 
the shortest wheelbase that will serve is to 
prop up the engine, transmission, and other 
major parts in approximate position on the 
shop floor. Then measure off what's needed 
to make a comfortable driver's compartment, 
chalking off the area occupied. You can now 
make a good estimate of the shortest wheel- 


base that will still fit everything in. As for 
the tread, the proportions will be about 
right if it is approximately half the wheel- 
base. 

A nicely engineered chassis deserves a 
good body. You'll simplify things if you 
hold compound curves to a minimum. Either 
sheet aluminum or galvanized sheet iron will 
serve. Such compound curves as are neces- 
sary can be had by cutting and piecing sec- 
tions trimmed from big-car fenders. 

It’s probably evident by now that you'll 
gain by a familiarity with local auto grave- 
yards. Other good supply sources are war- 
surplus outlets; 3/32” flexible steel aircraft 
cable, for instance, is fine for transmission 
controls. Motor-scooter_ and motorcycle 
shops will also help out, especially for horns 
and lighting systems. 

Finally, keep in mind the “little things”; 
if you neglect them, they won't seem so 
little. Be sure the engine will get enough 
cooling air. Provide easy access to the fuel 
tank and oil plug. Leave enough space for 
the kick ter or pull rope. Protect drive 
chains or belts from gritty puddle splash, 
and don’t forget that unfendered front 
wheels can sling a mean mud bath. Use a 
muffler that really muffles—a noisy engine 
will set your nerves on edge. And be certain 
that all chains, belts, and hot tailpipes are 
shielded from stray fingers.—Roy M. Howell, 
St, Albans,N.Y. /1§~O% Land $ 
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DETACHABLE ice cleats are a feature of 
new mud hooks made by Birma Manufac- 
turing Co., Inc. Buffalo. N.Y. Called 
Gripco Individuals @, they have a slotted 
rubber tread and are drawn tight with a 
screwdriver, The ice cleats are channel 
shaped and have sharp teeth along each 
edge. To install them, you slacken the 
rubber tread and slip a cleat through the 
slot so it straddles the rubber. The hooks 
retail at about $7.40 for a set of four. The 
cleats are extra, about 85 cents for a set of 
eight. 


Fog Lenses Fit on Headlamps 


Hene’s a way you 
can quickly turn your 
headlights into fog 
lights when the need 
arises. Amber-colored 
plastic lenses sold by 
the Miller Rubber and 
Plastic Corp., of De- 
troit, for about $2 a 
air fit directly over 
the regular headlights. 
Small enough to carry 
in your glove compart- 
ment, they're installed by pressing a rubber 
suction cup against the center of each 
headlight lens, The amber Jens is then 


drawn tight with a nut. \r b & 
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Pliers Remove New Terminals 


Recaroess of vibration, a spring clamp 
keeps this new auto-battery terminal in tight 
contact with the past. It's removed or at- 
tached by compressing the spring with plier 
To install, you sandwich the bare end of 
the cable between the two halves of a split 
nut and screw up the body of the clamp. 
James A. Stanley Co., New York, makes the 
terminals, which are about 60 cents each. 


get Dilutes Exhaust 


By apairtinc air into the exhaust mani- 
fold, a new automobile accessory is said to 
help overcome harmful effects caused by 
exhaust gases drawn back into the cylinders. 
One claim is that the air-gas mixture tends 
to reduce carbon deposits on the valves. De- 
veloped by the DeLuxe Products Corp., La 
Porte, Ind., the gadget is installed on the 
exhaust manifold. Valves prevent the direct 
escape of exhaust gases. 


Ses 


Gift Wrapping for Men Only prot 
Doll House with Electric Light _ race 190 
Home Press Laminates Plastic pace 20 
Taking Apart a Glass of Milk pace 24 


These packages are wrapped with easily han- wide cellulose tape 
dled materials—tough paper, strong cord, and — box at right are fro ¢ baby’s rattle, 


Gilt Wrapping for’ Men Onl 


Here’s how to lick this Christmas chore without tangling yourself in 


yards of red ribbon. Use he-man materials and stay away from frills. 


Plastic on the job, The paper is plastic-coated, For photo fans., The wrapper isa tinted print 
the flower is plastic held by fic cement. decorated with foil from a box of roll film. 
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1, Cut the paper for lap around the box 2. Place box face down. Anchor the paper 
and just long eno@gh to fold neatly over the ends. _ with a seal, cellulose tape, or fast-setting cement. 


¢ corners first, on some more seals and add col- 
the flaps with more seals or cement. evergreen sprigs, or other decoration, 


EGIN your gift wrapping this year by _ ing too big a sheet of paper; the bunchy ends 
tossing out conventional notions, Tissue — will look in unmade bed. Instead of 
paper isn’t necessary, colors needn't be red fragile tissue, get some tough, colorful paper 
and green, and fussy frills aren't musts, that won't tear at a touch. Fasten with col-. 
Pick some rugged paper and go to work. ored cellulose tape or bright, strong cord. 
Don't try to wrap unboxed, irre; Splash on plenty of Christmas seals and 
shaped gifts—you're apt to wind up with a finish off with sprigs of evergreen or dime- 
lumpish, turnip-shaped job, And avoid us- store bells.—Will Thomas, Kenmore, N. Y. 


This one i 
held by seal 


imple, using ordinary gift paper ick_ gifts in shipping cartons. 
Seals hold the name card, too. Note cardboard collar to protect decorati 
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With a debonair prance, the plywood horse 
rides its shiny brass pole. ‘A red wool fringe is 
sewed to the edge of the drawing-paper shade. 


ing the horse is a st 
sk. At right above 
in blind holes. If the hor proves loose o 
rape on the pipe first. 


the pipe, put cellulose 


Carousel Hor 
Decorates 
Nursery Lamp 


QUICK hit tA the younger set, this 
merry-go-round lamp is a double- 
barreled gift because it will also please 
parents, Finished in the brilliant colors kids 
like, it looks much slicker than its hand-tool 
origin suggests 
Saw out the base and horse from %” stocl 
or thicker, preferably plywood. Bore and 
counterbore the base and cut the groove 
for the cord. Drill the necessary holes, sand 
well, fill the edges, and apply white i 
Cut a 9” length of %” brass tubing and 
thread both ends with a &” pipe die, Make 
a threaded 1” washer for the lower end. 
Polish both parts bright and dip in clear 
lacquer. The finial is simply a brass ball 
and wire with a red plastic pennant, 

I used round plastic cord for the mane 
and tail, held in the holes with cellulose 
cement. Colored yarn would also do, Paint 
in the bridle, and saddle, The edging 
on the base is bright plastic cord, Use heavy 
drawing paper for the shade, striping it 
with poster paint. Form the hoop of No, 
10 wire, wrap with red cloth tape, and 
cement inside the cone.—Bill Luther, Los 
Angeles. 


B 4. 


2 


Heavy dra akes a fine shade. Step 
off the ers and use 
oster si espins, right below, 
Relp ce the wire hoop to the shade edge. 
, ° 


© 


L Si Se 


Eoxpeuy CEMENT at 


(axe cone THESE POINTS 


Mme 
O rue 
O omen 


ore and 
do not ta 
io couch may 


Hanging Shelve 


} IEGULATION equipment 

knife brackets and knife standards—form 
the principal parts of these quickly built 
bookcases that have neither sides nor fitted 
Besides brackets and 
you'll of course need wood for the shelves 
added 
fluorescent reading lamps beneath each bot 
tom shelf 

If the wall is plasterboard, screw the 


showease 


= joints, standards, 


and perhaps a plywood panel. 1 


1 if the plywood 


panels are to evenly fill the space between the 
walls at each side and the window edges 
After screwing standards to plywood, nail the 
panels to wall studs. On plaster walls, toggle 


bolts may be used directly, skipping the panels 


Put Up in One vening 


slotted standards to a plywood panel (4 
will do) and then nail the panel to 
the studs. case of a lath and plaster 
red directly 
e the wall 
space carefully for the plywood panels, In 
old buildings, the window frames may have 

gged out of square, Get exact dimensions 
so the panels will fit neatly into the space 
you have.—W. I. Fischman, Philadelphia, Pa, 


ips 
be 


ards, here being screwed to 
me in stock lengths, Panels should 
rer than these slotted strips. 


Knife 


P 


a little 


Knife brackets fit into slots and are tightened 
into position by knurlec ‘ou can get 
them but 8” is good for books. 
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What’s Your 


ngenuity 


uotient? 
soll 


Winter built a window for me one 
bitterly cold Sunday when a pane of glass 
was broken, We couldn't get a glazier that 
day and I couldn't find anything to tack over 
the break. I hooked the shower hose to 
the sink faucet and sprayed little bursts of 


Is are 
Any thief 


backward, 


water over the jagged hole, In 15 minutes 
this built up to a solid sheet, closing the 


opening.—Ronald Fritz, Brooklyn, N. Y. 


who would steal my 


car would have to be 
extra backward—so 
backward, in fact, that 


he’d make his 


backwards. When the 
ignition lock broke, 1 fitted a ringbolt in the 
dashboard. When I leave my car, I put it in 


All winter long my feet used to get 
chilblains because our floors were cold 
enough for penguins, while the heat sulked 
at the ceiling instead of doing me any good. 
Mounting an oscillating fan near the ceiling 
helped out, but the fan motor overheated in 
constant operation, The remedy: I con- 
nected it in parallel With the refrigerator 
motor, so that it ran only when the refrig- 
erator did, No overheating now, and the 
floor is warm.—Joe Biesek, Chicago. 
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reverse and padlock the gearshift lever to 
the dash—C. A, Henzel, Bainbridge, Md. 


ATI Coil 


a Ld 


Ee 


ol 


If you oY red when the sink trap 
clogs, try an infrared heat lamp. This gim- 
mick works if the stoppage is due mostly to 
greasy waste, After that any of the com- 
mercial drain cleaners will finish the job for 
Ansel Cooke, Seattle, Wash. 


‘ernment postcards only. Contributions can- 
not be acknowledged or returned. 


otor Makes Mixer 


Tne three main parts of this homemade 
mixer are a wound-field, surplus aircraft 
motor with the armature and field windings 
connected in series, a cotlee-maker handle, 
and a 6” radio extension shaft. 1 put them 
together in an evening, added a 6’ cord, 
and the mixer was ready to use. 

One end of the shaft was hammered flat 
The other end was pushed into the motor 
coupling and soldered in place. The flat- 
tened end does a fast, professional mixing 
job with no splashing, If you don’t have an 
old coffee-maker handle around, cut one out 
of 4” stock, Wil Fulker, Monument, Colo, 


Surplus 


Infrared Lamp Keeps 


Give can be cook- 
ed without burning 
and kept warm while 
it is being used by 
suspending a 200- 
watt infrared lamp 
over the pot, The 
same lamp will in- 
the workin; 
capacity of an elec- 
tric soldering iron, It 
preheats the work 


jue 


crease 


and the solder will 
run freely.—F. G. 
Harrington, Leaside 


Gide por Toronto, Ont. 
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thing a Lacquer Surface 


Innecunaurnies in a lacquer surface, in- 
cluding deep sag marks, can be removed 
with a razor blade in a suitable holder. 
Draw the blade across the surface, holding 
it at about the angle shown, Continue 
seraping until the surface is even but try to 
avoid cutting down to the base coat, Next 
rub the surface lightly with fine steel wool. 
Then apply a coat of lacquer thinly sprayed. 
When dry, sand this coat lightly with « fine 
abrasive paper and finish it with a rubbing 
compound.—Walter E, Burton, Akron, Ohio, 


Sm 


COARSE 
DISK WITH 


SMALL DISK 
OF FINE 


Two-Way Disk Speeds Sanding 


You can do fast sanding and yet end up 
with a smooth finish on your work by cut- 
ting and mounting a disk of fine sandpaper 
inside a coarse disk as shown in the draw- 
ing. Use medium fine paper for the inner 
disk. Do the heavy sanding on the coarse 
part and then move inside for the finishing, 
I’ve found that the trick works equally well 
with y disk combined with fine 
paper.—Herbert Pfister, Bronx, N. Y. 
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succeed for building 


Wallboard oer 
Ends Doll Housing 


showcard, while coarse sandpaper, thinly 
tinted with enamel, simulates the asphalt 
roofing. 

Buy a wallboard that you can cut with 
the knife. Such board is a tightly packed 
pulp, painted flat white on one side and 
loosely fibered on the other. Face the 
painted side indoors on the house. Th 
other surface will be covered by the siding. 

When laid off and cut out as shown in 
the plan at right, the 4’ by 8’ sheet will 
give you all the parts of the house—min 
the trim, roofing, siding, and stairs, 
next step is to slice out the doors and win- 
dows, Save all wallboard scraps from the 
cutting oper: You'll need them for 
the chimney, the dormer windows, the front 
porch, and other details. 

Now you're ready to. start building. 
Cement foundation cleats inside the bottom 
of the walls to support the first floor. Erect 
the four walls and insert the first floor. Then 
tie a cord around the walls to hold them 
together temporarily. Cement in the three 
first-floor partitions, On these, place the 
ceiling with the opening over the stair posi- 
tion. The stairs are assembled outside the 
house and fitted in later. 

Separator cleats now are glued to the 
top of the ceiling. These support the second 
floor and provide space between the two 
for wiring. Do not cement the second floor 
this point. You may want to remove it 
later for wiring. However, fit the four 
second-floor partitions, cementing as you 
go. Then glue the sub-roof in place. 

You can wire the lights in parallel, using 
a heavy-duty bell transformer or a toy train 
transformer, An alternative is Christmas tree 


ions, 


Fully assemble the stairway before placing it 
inside the house, lower left. Build the fram 

first and then work down from the top, fitting 
steps and risers. The newel is 34” high, made 
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All major parts are eut from one 4° by 8 slab 
of wallboard, Letters of the above s 
correspond to those in top drawing on page 193, 


of a 1%" piece of cardboard creased and folded. 
At lower right is a rear view of the house as 
it neared final assembly. Both floors have been 
wired and the stairway cemented in place 
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INT, WALLBOARD "+214" 
phat 


NO.1 SANDPAPER 
STRIPS (12) 


x 1"*20° CLEAT (#) 


FRONT ELEVATION 


lights in series, but this doesn’t permit the in the base of the chimney. There it is 
various lights to be turned on 


dividually, Cement the 
slots cut in the first-floor ceili 


sub-roof and trail the wires 


chimney. An extra 


touch is a 


and off in- easily accessible and can be concealed by 
light bulbs in the — hit 
and in the — te 


d cover, In the hi 
switches control 


ise I built, seven 
ine lights, 


the Cut and fit the window frames and sashes 
of and the clapboard before cementing the 


ground glass glued under each lamp recess outer walls in place. ‘They are easier to 


to diffuse the light, Locate the switch panel work with when lyi 


flat, Cut the win 


ENGAGES 


ORIEL CASEMENT 


TAY OFF IL POINTS. 


a WITH he? 


PF ®CETATE ALL hee 


PAPER CARDBOARD 


MINES / 


CUT TO FULLSIZE 
OF DOOR RECESS 
‘ig POST Mig’ PANELING MAKING A DOOR: 
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CELLULOSE p00R MOLD 


205%". 


dow details from %” showcard and use 
clear acetate for the panes, Build up the 
dormers with the roof in place. Strips of 
1/16” showeard, %” wide, make the clap- 
board, Start from the foundation line and 
work up, lapping on the strips. 

Hinge the two roof sections to the roof 
ridge pieces and then cement the ridges to 


the peaks of the sidewalls. In the drawing 
at the top of the opposite page, the hinge 
ils for the roof are shown, ‘Hinge the 

all sections—indicated in the above 
ng—with adhesive tape, Strip the 
tape down the hinge slits and cement clap- 
board over it. Butt the clapboard at these 
inges, leaving a 1/16” gap for swing 


Construct the chimney from %” strips of 
wallboard and 4” showeard. You can 
cement the chimney over the clapboard, or 
you can install the chimney first and fit the 
clapboard around it. Cover the chimney 
with thin red cardboard or paper on which 
you e ruled white mortar lines, 

I selected %” wallboard because of its 
scale to a real wall. The entire bungalow 
was built to accommodate a line of plastic, 
scale-model furniture that is widely 
marketed. As an interior finish, I went along 
with the already painted side of the wall- 
board. Any other color scheme is up to 
you, Extras, such as cupboards or shelves, 
can be added later by working through the 
hinged wall and roof sections. The exterior 
finish is taken care of by the white clap- 
board. END 
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hammer handles and a picture frame give you a good start 


Cdside Table Has } qv 
Pietare-Frame Door 


HANDICRAFT 


cunist! AS Alp : Dy 


his bedroom piece. 


i 


HILE shopping one day in a hardware 
store. I came across a stock of hammer 
handles, Why not, I thought, use them as 
legs for the bedside table my wife had been 
wanting? 
: The case itself could be 
p ross the lower half but I 

closes the bettom compartment of the case. The that shoebox loo 
d table stands about 30” high. molded edges 0 


butt-joint job, 
ed some ornamentation to relieve 
Thad no way to make 
paneled door. The an- 


= 


Set each leg in a hole bored and chiseled in 


Notch each handle at the top by making a saw 
cut and chiseling out the waste as scen here. — table bottom. Fill cracks with glue and sawdust. 
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swer was a picture frame—molding ready- 
made into a door. I bought one; you may 
find yours in the attic. 

With the handles and frame in hand, the 
job became mostly a matter of sawing a few 
straight lines. First the handles and a 10” 
by 14k” piece of %” stock were assembled 
into a sort of stool. The legs were fitted by 
boring and chiseling suitable holes. A glue- 
sawdust mixture tamped into the spaces 
around the legs and allowed to dry gave 
me a solid construction. 

After sawing the parts of the case, I made 


Initials 


a trial assembly, using short strips of cloth 
tape at the corners. Satisfied that all pieces 
were a good fit, I tacked the case together 
with 1%” brads, countersinking and filling 
in the heads with plastic composition wood, 
Finally, the case was tacked to the stool and 
the picture frame attached with hinges, 

Maple stain followed thorough sanding. 
Spar varnish came next. When this was dry, 
the gloss was cut with steel wool and the 
surface waxed. The inside of the lower sec- 
tion was painted yellow.—Arthur C. Miller, 
Manhattan, N. Y. 
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Massive [RRP 
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Book Ends | 22 


MME impressive ap- 
I pearance of these 


book ends is far out 


je He 


of proportion to their 


simple construction. 
Begin by making the back plate from 1/32” 
brass, aluminum, copper, or other sheet 


metal. Cut each piece 6” by 7K” and bend 
bi 2” of the longer dimension to slip 
under the books. Round off the corners, 
buff bright, and apply clear lacquer or wax. 

All initials are made in the same way. 
Center the layout of the letter on a block of 
any decorative wood that’s been cut so it 
measures about 6” along the grain, 4%” 
across the grain, and between d 3” 
thick. Saw to shape and bore and file out 
any inside openings. 

If your sanding-disk table doesn’t tilt, 
the letter to a block of scrap cut to a 
deg. angle. Roll the face of the letter against 
the disk. This gives it a curved face and the 
appearance of leaning back. If you wish, a 
groove cut across the bottom of the letter 
(dotted in the alphabet shown) will set it 
off from the base. Countersunk flathead 
screws hold on the back plate.—Herbert 
Pfister, Bronx, N. Y. 
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PLANE TANK 


CRUISER BATTLESHIP 


~ Game Calls for land Sea-Air Strategy 


PASTE TABLE 
OF RANGES HERE 
NORTH 
ABCOEFEGH 


TABLE OF RANGES 


[re | vwrorree [now [ooo] 
[2 [coast cuns from [3 | 


[samen [1 [| 
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‘ALLED “Armchair General,” this game 
for two requires skill in deceiving your 
opponent as to where you are shooting from 
and the piece used. Likewise, you must 
figure out where his pieces are to make hit 
Two identical boards are needed. Li 
these out as shown on 12%” by 16” plywood, 
using 1%” squares, Paint the blue area on 
each board to represent the ocean, and the 
remainder brown for land, Cut the playing 
pieces from tin, Each set consists of two 
coast guns, two planes, two tanks, two 
cruisers, and one battleship, Paint one set 
yellow and the other red, 

A player sits so as not to see his op- 
board. Each puts down all his 
pieces where he wishes, with the tanks and 
guns on land, the ships at sea, and the planes 
on either land or sea, Each piece occupies 
only one square. 

Play begins when one contestant calls a 
shot. For instance, if your battleship is on 
, you may shoot at 5-F, 2-F, or 5-C. 
Suppose you say “I am shooting at 5-F from 
the northwest.” Your opponent then must 
reply whether a hit was made, depending 
on whether he had a piece on 5-F. If there 
was a hit, he removes the piece from the 
board but doesn’t tell its type. 

On any turn, a player can choose to give 
a piece its allotted move rather than shoot. 
He simply says “I am moving” without 
naming the piece. As in shooting, you can 
move vertically, horizontally, or 

The game ends when a player loses all 
his pieces,-W. H. Fulker, Colorado Springs. 


Gries 
Modern Desk Chair 
Is Economy Job 


ITH a few dollars worth of materials, 
you can revamp an old 

up-to-date piece of furniture. 
pictured in the inset at right cost $1.2 
sponge rubber, plywood scraps, and 
ial leather were less than $5. 
t off the back of the chair at a height 
that suits you, and remove the splat—the 
piece. With the top rail gone 
y J to brace the back with two 
pieces of 1” stock. Then use 4” plywood 
to box in the old lines of the chair into 
something newer, Use both glue and screws. 

Next cut a slab of 4” sponge rubber to 
cover the seat and the front of the chair— 
not the sides and back of the seat. Scissor 
out the rubber just large enough to cover 
only the front and top of the back. Rubber 
nent will hold the sponge rubber in 
on the chair. 
‘art the covering at the underside of 
the front of the seat. Pull it up over the 
sponge rubber, notch it for the rear legs, 
and fasten it to the back of the seat. Fold 
the corners neatly. Use brass-headed up- 
holstery nails to anchor the artificial leather 

The chair | bought was varnished oak. 
a light, limed-oak finish (which should 
be achieved before upholstering), I applied 
paint remover and then a coat of thinned 
e paint. This was wiped off after it 
a few minutes, Then several coats 
of thinned shellac were put on and rubbed 
with fine steel wool—Robert Hoppough, 
Waukegan, Ill. 


nething old, something new. The inset 
the on ugly duckling that was 
piece for | 


At left is the secondhand chair after the 
back has been cut down and. the plywood 
boxing put on. Right: This is how the back 
covering is held with brass upholstery 
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Cut Your Tree Ornament 
from Tin Cans 


By Harry Smith 6 2 ¢/ 
HHESE glittering Christmas-tree oma- 
snents-are:imnch aimplert0 snake: than 

they look. No soldering is required, and the 

PS scl. sre’ a.\pats: OF oxdlinary 

tin snips for the rim cuts, and a pair of 

‘duck-billed” snips for the pattems them- 

selves, Common tin cans, which cut easily 

and curl naturally into graceful shapes, pro- 
vide all the stock you'll want. 
Pick a clean can, preferably with a gold 


tools you n 


se & 
HANDICRAFT 4 
pi aro yy 
o 


cy 
CHRISTMAS [ei 


lining, and remove the bottom with a rotary 


op Inspect both rims for sharp pro- 
jections, remove the label and glue dabs, 
and polish the metal to maximum brightness 


before cutting. Snip through the rims along- 
side the soldered seam, and (for all but the 
last two ornaments shown) cut off the rims 
close inside. Once these are off, the tin flat- 
tens readily 

Enlarge the drawings to full size, tracing 


FIRST CUTS ON 
| THESE LINES 


FRONTSCROLLS, 


Vasquanes 
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from point to point on squares, on strong 
paper. Trace then tly on the flattened 


tach a wire 
lored ball 
‘ouch of glitter to the sun. 


BEND sTRIP/— 
INTO HANGER 


2h, x8 (MAKE 2) USE FLAT 
FISH CAN OR CUT TOMATO CAN 
LIN TWO ) 


~S/ y) 


ZZ 
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Toy Tractor. +>) 
with Loaded Trailer 


NDOORS or out, a youngster will have as 
much fun pulling this’ toy 
ou'll have building it. None of the dim 
sions is critical since this isn’t a scale mode! 
but those given in the photos on this pag: 
and the next will help you in turning out a 
realiste plaything. 

Almost any wood will do, but hardwood 
erable if the toy is to see lots of out- 
. The model pictured here was built 
ps I had around the shop. Begin by 
constructing the engine hood and radiator, 
grooving the latter with a single dado saw 
The roundhead screw that holds these parts 
together simulates the radiator cap. Next 
cut out the base, differential housing, and 


around as 


1%" 4% 


Pieces from the scrap box made 
this realistic looking tracto 


Before mounting the axles, drill holes %” 
deep in them slightly smaller than the 3/16” 
tove bolts that will hold the wheels in place. 
The steering wheel can be a solid disk, or for 
realism, you can drill four evenly spaced K” 
holes in it, Fasten the seat with a 3/16” 
strip of sheet metal. 

Turn one disk for both fenders and drill a 
” hole in the center. Cut the disk in half 
and fit the pieces to the tractor, You'll have 
to trim some more from each fender, but 
leave as much as possible where the fenders 
meet the rear axle. Before gluing on the 
fenders, check with the wheels on to be sure 
of proper clearance 

The wheels are turnings, the front ones 
being grooved in the lathe, Grooves in the 


oa. 


pecemser 1948 201 


rear wheels may be cut with the dado blade 
or hand filed. The headlights also are turned 
and fastened to the body with 1” brads. 

Construction of the trailer is simple, as a 
study of the photo at the right will show. 
The wheels have the same dimensions as the 
tractor’s front wheels, Bright red enamel 
will please the kids; the tire portion of the 
wheels will closely resemble rubber if it is 
painted a dull black. Paint the trailer to 
match the tractor—H. R. Corry, Red Lodge, 
Mont. 


Indexing with Cellulose Tape 


NON-ADHESIVE 
‘SURFACE 


FILE CARD 


Cour a 1%” strip of transparent tape and 
lay it sticky side up. Cut a %” piece and lay 
-y side down in the center of the other, 
leaving %” of the first strip projecting at each 
end. Lay the card or sheet to be indexed on 
one sticky portion and fold the other over. 
The double-thick part holds the heading. — 
Pat Fey, Manhattan, N. Y. 
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Find-the-Word Game Is Fun 


ee ae 
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Curonen learning to read will like (and 
be helped by) this simple toy. Part of a 
word is lettered on the slotted upper disk 
and part on the lower disk. By turning the 
upper one, the letters of one word at 
time can be made to match, Cut 16 slots in 
one cardboard disk. Place this over the 
other and mount both on a base with a 
thumbtack. Letter the words near the edge 
of the slots so half of the word is on each 
disk. Turn the upper disk between the let- 
tering of each word. Then only one word 
at a time can be matched—R. J. De Cristo- 
foro, Manhattan, N.Y. 


Old Fuses Are Parts Holders 


Ir you work with small parts, you can 
ready containers for them’ from the 
ss sections of ordinary household fuses. 
Remove the metal by turning it off with a 
pair of pliers as shown in the photo— 
Shepard G. Saunders, Mattapan, Mass. 


Flowers Grow in Glass Bricks 


Gass bricks that had been damaged on 
one side were salvaged from a house con- 
struction job and made into decorative flow- 
er vases. The rough edges of the broken 
glass were smoothed down with a small 
hand grinder. A file would do instead.— 
Robert Hertzberg, Jackson Heights, N. 
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Handle for Glass Jar Locks On 


Jans that come with press-on lids make 
excellent beakers for the darkroom, labora- 
tory, or kitchen when fitted with a remoy- 
able handle. This is especially useful in 
handling hot or corrosive liquids 

Cut a 1” band of stainless steel long 
enough to encircle the jar and overlap 3”. 
Drill a 4” hole 1%” from the outer or over- 
lapping end. Solder a X”-20 nut over the 
hole on the inside, Drill a file handle un- 
dersize for a 0 bolt and file the head of 
the bolt flat. Insert the bolt as shown before 
riveting the band, Put a lock nut on the 
bolt, twist it into the handle, and tighten 
the nut. Turning the handle will lock it. 


Gaskets Offered in Kit Form 


Pacxixe and gasket materials of rubber, 
fiber, and asbestos for repairing leaks are 
contained in this handyman kit made by the 
Zimmerman Packing Co., Norwood, Ohi 
s in steam, water, gas, ammonia, aci 
oil, and gasoline lines may be stopped with 
washers and gaskets cut from the sheets, 
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Catehing the faney of any fisherman, these 
projects have colorful fishing flies embedded in 
plastic. Lid of cigarette box at left consists of 


a clear top sheet ted to a milky-white 
one below, behind the fly. The body of the 
lighter is built of nine pieces, 


6+5S 


Press Embeds Objects 


the press that does the work. 
top platen is removed. Ki 
X” spacers, a wrench, plastic, and cleaner. 
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| cad two pieces of acrylic plastic and any 
reasonably thin object in the small but 
potent press shown at the left, heat and 
clamp it according to directions, and you'll 
wind up with a single solid piece in which 
the object is magically sealed for keeps. 

The ingenious Acry-Laminating Press de- 
veloped by Berton Plastics, Inc., of New 
York, welds acrylic sheets firmly together 
Cut apart, the lamination shows no lines or 
joints. Coins, medals, charms, fishing flies, 
beads, butterflies, photos—anything up to 
about 3/32” thick—can be embedded per- 
manently in Lucite ® or Plexi 

The press consists of two platens clamped 
by bolts and nuts. Precision spacers govern 
the amount of compression or draw-up of 
the plastic sandwich. Two sets provide for 
making laminations 5/16” and %” thick. 
Longer bolts and spacers are available for 
such king-size laminations as used in .the 
cigarette lighter above. 

‘As acrylic sheets may deviate a little from 
nominal thickness, the material must be 
carefully measured after the masking paper 


Small fly makes a brooch (top). Silver charms 
and medallion at right are set off by colored 
plastic behind, its edges cut back in faceting. 
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bent of silver wire. T 
cased in a “box” by reverse be 
eling. Octagon contains a color transparency. 


in Laminated Plastie 


is off. With 5/16” spacers, total thickness 
should be %”, not including the object to be 
embedded. Any combination of thicknesses 
totaling %” may be used. 

All surfaces are cleaned with the special 
fluid provided, the sandwich held together 
with cellulose tape, and the whole lightly 
clamped in the pre: is left for one 
hour in the kitchen oven at exactly 275 deg. 
Then the hot press is removed with gloved 
hands, and the nuts tightened as far as the 
spacers permit. The press is at once re- 
turned to the oven, with heat shut off, and 
left for at least three hours. 

Unclamped, the plastic looks dull and 
rough, but faceting and polishing bring 
out ail its naturai sparkle and brilliance. 
Various front and back bevels should be 
formed at 45 deg. All the pieces shown 
were faceted free-hand on a sanding disk 

Don't bevel right up to the insert, for the 
pieces will fall apart if no plastic is left to 
bond them. If photos and transparencies 
distort or tear with the draw-up specified, 
use thinner plastic or special spacers. 


ne name plate of qeady-stamped paper 
letters sandwiched between black and clear stock 


Metamorphosis of a dime-store brooch. Pin 
was cut off and metal ornament laminated in 
green and clear Plexiglas ©, The back is bevel 
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Dog Vise Has Many Uses. Jaws 
are independently adjustable on this “uni- 
versal dog vise, made by Deroy Products, 
Inc, Louisville, Ohio, As a safety precau- 
tion, the rack has pins to prevent the jaws 
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Light Built into Ruler Case. 
When you must take a measurement in a 
poorly lighted spot, here's a 72” snap-back 
flexible steel ruler that gives all the illumi- 
nation you'll need. A small flashlight built 
into the case throws light on the etched 
figures where you want to take the re: 

ing. About the size of a package of ciga- 
rettes, the ruler easily fits in a pocket. It's 
made by Cowhig Industries, Boston, Mass 
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from loosening during use. The tool 
adaptable for use on 9” to 12” lathes 
(right), as a work holder in a vise (left) or 
drill press, and for various other jobs around 
the shop. ‘It costs about $8, 


6285 


Injects Glue into Joints. When 
you're mending loose joints in furniture, 
here's a gadget that puts the glue where 
it'll do the most good—inside the joint, At 
one end is a tiny drill for making a hole into 


the heart of the joint. At the other is a 
syringe for forcing glue into the hole under 
considerable pressure. A product of the 
Duplicon Company, Inc., Hopkinton, Mass., 
the injector sells for $1.25. 


Level Also Measures Angles. A 
combination level and angle indicator is 
made by the R-D Company, Flint, Mich. 
Degree calibrations on the ‘dial make it 
possible to find the relation of angular sur- 
faces to horizontal and vertical surfac 
quickly and accurately. Weighing about 
24 o7., the tool has a %” by 3” by 16” 
aluminum frame. A plastic disk protects 
the dial. If necessary, the horizontal and 
vertical vials are quickly replaceable at 
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Midget Carving if Tools 
Do Fine Work 


‘OU might succeed in driving tacks with 

a sledge, but it’s easier with a tack ham- 
mer, Likewise, if you've ever attempted 
fine carving, you know ordinary carving 
tools don’t fit the job. These midgets do. 

File them to shape from %” drill rod. 
Rough out the cutting edge, bend the tool 
to its particular shape, and polish off all 
tool marks, Leave the sharpening job until 
the tool has been hardened. 

To do this, hold the tool over a gas flame 
until it’s bright red for %” back from the 


cutting edge. Plunge quickly into water, 
brine, old crankcase drainings. If a file 
then over the hardened surface with- 


carving like the decorative work on 


out biting in, the job was succe 
a cinch with, the tools described 


Next, polish the tool until shiny and hold 
the tang end over the flame for a few s 
onds. Carefully watch the bright surfac 
until you see a light straw color, followed 
by a dark straw and purple, start toward the 
cutting edge. When the dark straw color 
has reached the cutting edge, quench the 
tool in water at once. Finally, sharpen the 
edge. 

After shaping and polishing the handle, 
force on a ferrule cut from 5/16” copper 
tubing. Drill a hole for the tang, clamp the 
tool in a vise, and lightly tap the handle on, 
—J. L. Van Horne, Florence, Mass. 


Here you can see how small the midget tools 

are in comparison with an ordinary carvii 

xouge. Handles are shaped from maple dowels, 
nd then polished, 


ae 


Four different tools in plan and side view. 
Drawings at left show three basic types—chisel, 
gouge, and skew. You can make many different 
sizes and variations of these. 
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eight Gauge. Accu- 
rate layout often calls for a vernier height 
gauge, but this tool is too costly for most 
home shops. However, one or more adjust- 
ble parallels, available for $2 apiece or 
less, will often serve. To use, set the parallel 
to the desired width with a micrometer, lock 
the screw, place the parallel and the work 
‘on a flat surface (say, a machine table or a 
piece of plate glass), and mark carefully 


Parallel Is 


hop. A pastry 
or butter brush is very useful for cleaning ou 
sharp metal chips around lathes or drill 
presses. A roll of paper towels comes in 
handy for wiping up oil or cleaning paint- 
brushes. Paper cups or ice-cream cartons 
are fine for holding nuts and screws when 
you take machinery apart, or for mixing up 
small batches of glue. A reground paring 
knife insulation stripper 


makes a gpo¢ 


across the top with a sharp scriber, Several 
parallels may be stacked for longer distances. 
One refinement is to coat a side of the paral- 
lel with marking blue, scribe an index line, 
and make witness marks as shown. Deter- 
mined by micrometer settings, the marks 
may show 01” steps in the width of the 
parallel. They'll be far enough apart to let 
ou set by eye down to about .002”—Joseph 
acy, Manhattan, N.Y, 


jumb Bob Is Simple Turning. 
Many times a plumb bob and level will do 
a faster and more accurate job than a square. 
This little bob, turned from }” brass stock 
or drill rod in a few minutes, is certain to 
be accurate if you take reasonable care to 
center the holes. The cord is fed through 
the threaded stud and secured with a knot. 
Light fishline is good, since it has little 


b6unES 


tendency to untwist 


THREAD 


COIL | SPRING 


BOUILLON-CUBE CAN 


Quiver Holds Welding Rods. 
Two 3” metal tubes—the ones bouillon cubes 
come in—and a coil spring mak 
quiver for welding or brazing rods. > 
the open end of each tube drill a small hole. 
Bend the spring ends so they hook securely 
into the holes, Distance from bottom to bot- 
tom of the tubes, with the spring relaxed, 


Dog Supports Flange for Fae- 
ing. I had to face a thin flange in the 
lathe but ving trouble due to deflec- 
tion under cutting pressure. A driving dog 
of the balanced type, made from bent flat 
bars, suggested the solution shown below. 
Holes for hexagon-headed bolts were drilled 
and tapped through the arms of the dog 
‘The boltheads were adjusted to bear on the 
flange and locked in position bs 

support the flange against _cutting-tool 
pressure.—Clifford T. Bower, Decatur, Ga 


ty Patan atisianbnttseshibicsisi 


WELDING RODS 


should be slightly less than the length of the 
rods, Slip one end of the rods into a tube. 
Then stretch the spring to fit the rods into 
the other tube. This holder also protects 
chisels or other pointed tools. Pads of cork 
should be inserted in the bottom of the tubes 
to protect the points of such tools.-W. E. 
Burton, Akron, Ohio, 


Lead Block Tests Drills. To check 
the accuracy of a drill, run it slowly into a 
block of lead. The wormlike lead chips that 
crawl up the flutes will show you if the 
drill is improperly ground. In the drawing 
at left below, the long chip on one side 
indicates that one lip has not been ground 
enough. Tr: the chip to the tip of the 
drill and you can tell which lip to grind a 
trifle more. Repeat the testing and grinding 
until you get the result shown in the other 
sketch,—Herbert Pfister, Bronx, N.Y. 


6347 


EQUAL CHIPS, 
INDICATE 
CORRECT GRIND 


LONGER 
LIP CUTS 
BIGGER CHIPS 
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apniew 


z KNURLED 
= STUD-GEAR 
SCREW 


CORNERS 


ii a 


oS) 


= 


Loosen the nut, slip off the washer, 3 
slides off. Necessary operatio 
washer and turning off corners of the 


e keurled stud-gear screw, 


and slide olf the washer. On lathe shown this 
gear alone halves or doubles feed. 
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Change-fear Setup 


Speeds Lathe Work 
sam 0997 


T FIRST glance the change gears at left 
may seem conventional, But a few 
ible to switch them in 
, rendering the various feed ranges 
more readily available, so that you'll use 
them rather than hand feed. Thr 
ups are easier too. The cost? Some 
and a little time. 
ensions, where shown, are for the 10” 
lathe in the photos. By altering them, most 
if not all of the system can be applied to 
other lathes. On this one, a threaded collar 
with a handle replaces the nut that locks 
the gear bracket. A pull swings down or 
locks up the bracket. Make the threaded 
collar first. Turn it into place and mark th 
point on it where the handle should go for 


By W. 


convenient operation, Tap the collar and 
serew in the handle. 
Since the bore of the gears is only 


slightly smaller than the nuts, two changes 
make quick gear removal possible. First, all 
the washers are replaced with slotted ones, 


‘ 


Make t vo simple marts, and alter washers and 
nuts as shown. This converts standard Atlas © 
setup for speedy “ear changes as shown in the 
photos at left. Nothing else is altered. 


multiple by milling a drilled piece of stock as 
above, Center a cutter of suitable width over 
the piece. Chamfer edges with a fi 


so that merely loosening the nuts will let 
you slide off the washers. Second, the nuts 
are rounded off to let the gears slip over 
them once the washers are removed. To do 
this, chuck a screw of the same thread, 
screw on a nut (preferably against a some- 
what smaller washer) and turn comers off. 

You can hacl slots in the washers 
provided with the lathe, or make a set of 
new ones, They're handy, incidentally, for 
holding work or a vise on a milling machine 


Engraving Support Made 


CHASING or engraving jewelry and the 
like, problem to hold the work securely. 
The professional jeweler’s ball is too costl 
for the amateur. Two ily made substi- 
tutes, shown below, hold the work firmly at 
any angle the craftsman prefers. 


iron ball used to counterbalance 
furnace damper controls. It already had a 
hole and setserew, and required only some- 
thing to hold the work. A pipe nipple 
3” long and half a pipe coupling serve this 


Chuck slotted piece in lathe, and 

feed part off washers. Bit in right-k 

of turret was fed straight into cut to chamfer 
washer edges before cutting through. | 


or drill press, making special tool-post set- 
ups, and so forth, Drill a piece of round 
stock and either hacksaw or mill out the 
slot. File a slight chamfer on its edges, 
Chuck the piece in the lathe and with a 
cut-off tool part off washers, feeding very 
slowly to avoid catching the tool in the slot. 

A slotted washer and a knurled screw 
make it possible to reverse the stud gear 
quickly. This halves or doubles the feed, 
often all you need for roughing and finishing. 


from a Damper Ball 


purpose, The work is set into pitch poured 
into the coupling member. Some ¥” by 1” 
leather belting was chamfered on one edge | 
and riveted into a ring for the base. A 
hemispherical ashtray forms the other work 
support, It was first half filled with molten 
lead, and then poured full of pitch, 
Jeweler’s pitch is melted and poured on 
the support. When the pitch is almost solid, 
the lightly greased work is pressed in. For 
removal, it is heated gently until it can be 
pulled out.—R. C. Collins, Elizabeth, N. J. 


BELTING 


BEVEL EDGE 


6067 
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x a 114” thread on a wood lathe. Tool 
is fed in only a few thousandths at a time. Mo- 


Threading Without 


ver thought of cutting 
 wood-turning lathe. 
But if you can mount a chuck on the ou 
board end and if you have a slide rest, it 
will creditably cut almost any thread. 
The nut is removed from the longitudinal 
feed of the slide rest, permitting the top 
slide to move freely parallel to the ways. A 
bolt or other piece with the desired thread 
is clamped in the outboard chuck, and a 
small pointed dog mounted to follow the 
thread groove is connected to the tool slide. 
At the tool-post end, a sheet-metal fixture 
is clamped under the rocker collar. The ¥” 
tie rod fastens to this fixture and is sup- 
ported on the lathe in a bushing or tube. 
On the outboard end, a clamp made of 
%" steel is secured on the tie rod with a 
single big T-handled bolt. It has two tapped 
holes for the strap bolts and a 5/16” hole 
for the follower dog. Tighten the clamp to 
draw the dog into the thread but allow free 
rotation, Feed the threading tool in only 
about .002” at first—Raymond R. Dunford, 
Portland, Ore. 


Threaded pattern is chucked outboard. Clay 
on tie rod holds pointed dog in the th si 


tor is reversed to return tool for next cut. Start 


beyond work to take up 5 3 “e's 


a Lead Sere 


es 


Make tool-post fixture 14” wider than slide to 
permit angle setting for taper threads. Split 
tie rod clamps around \” rod riveted between 


turned-down flanges of sheet-metal body 


Studs with 24 and 32 threads, extreme right, 
have grooved nuts in which the dog rides instead. 


Water Jets Wash Your Dishes 


Hene’s a water-powered dishwasher th 
doesn't need any electrical or pe 
water connections. Although small, it'll take 
the average service for four people, as many 
as 22 pieces of china plus silver, at one 
washing. 

After stacking the dishes in the basket, 
you connect the hose to the faucet, put in a 
little detergent, and turn on the hot water. 


HOOKS AND 
PULLEYS 
CABLE 


CABLE GOES 
THROUGH HOLES 
IN MOTOR BOARD 
AND SHELF 


TREADLE Is 
gD TO. 
. 


Treadle Disengages Lathe Belt 


Here’s a clutch arrangement that allows 
easy shifting of belts on a wood lathe with 
an underneath motor drive. When you step 
on the treadle, the cable raises the motor 
enough so that the belt goes The set- 
up also gives you the advantage of stopping 
the spindle without switching off the motor. 

Adjust the motor-board spring so that the 
belt is fairly tight while in operating posi- 
tion without the full weight of the motor 
being suspended from the lathe spindle— 
L. F. Bjorklund, Croton Falls, N.Y. 


[D#e 


PF | 


Two jets spin the basket, and two others 
spray directly on the dishes. When the suds 
flow over, you open a drain valve and force 
water through until the dishes are rinsed. 
Made by the Cameron Corporation, Cleve- 
land, the washer sells for around $50. 


Extinguisher Smothers Fire 

A sew home fire extinguisher contains 
carbon dioxide packed under 850 Ib. pres- 
sure. When you turn the nozzle, it emits a 
rush of snow-like, solidified carbon dioxide 
that quickly smothers grease, electrical, and 
other fires that water won't control, Called 


Fyre-Freez ®, it's a product i Kidde 


& Co., New York. 6 3 
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Keeping the 
Home Shipshape 


A carving bourd with nails driven through it 
from beneath will securely hold a roast or 
ham for slicing, Rubber feet will keep the 
board from slipping on the platter. 


Remember to wire two or three extra sockets Ls 

into your 8-bulb series-type Christmas-tree | strop. Then it will lie flat without twisting 
lights” All the bulbs will bur a bit less | when you turn it from the coarse to the fine 
brightly, but last many times longer. side. A cuphook makes a good hanger. 


Wire a fishing-tuckle swivel on your razor 


Children can wind toys more easily if one 
leg of the key is bent out as shown in the 
drawing. On. rolling toys, make the change 
only if the bent leg will clear the ground. 


To get the shoe polish that clings to the sides 
of the can after the center part has been used, 
hold the can over a low heat. The wax will 
melt and form a new cake. 
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Fine tea pode won't find by way into 
your cup if mount a piece of screenin; 
dn thumbtacks in the canister, Dust and ste 
fragments will sift through it; leaves won't. * 


Two pieces of molding under a : mn 
store a vegetable dish and save kitchen ¢ 
space. Nail on the molding from be 

The rabbet holds the dish. 


When new box of stal a 

aa a Taal savelope to the inside of the li 
ise it to hold stamps and airmail stickers, 

and you'll have them handy as needed. 


Labels of containers —sipeclilly items Pid 
don’t buy often—are good shopping reminders. 
Tear them off as you use the food and save 
on a spike until you go to market. 


~ 
Half of an old hollow rubber 
over the spout of a watering cai 


stuck — the drips that dribble down the outside of the 
catch spout when watering potted plants in the house. 
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Plast Retouching Tools 
ictures Right 


bra > 


xiies with India ink indicate how you can other phot 
use this homemade plastic pen for opaquing or press inte 


phic work. Interchangeable points 
el. One above has a narrow wick. 


H E'S a homemade plastic pen and set the shanks of the points for a press fit in 
of interchangeable points that will the other end of the barrel 
help you boost many ordinary photos to pe the set of points as below. Scraps 
salon quality. With the pen you can get sheet may be bonded together to get 
precise control in applying reducers, intensi-. the necessary thickness. A coarse file or 


s, and opaquing solutions. I find it much abrasive paper will suffice for rough shap: 
easier to use than the customary brushes. ing. After drilling the holes, finish each 
7 rel use a length of %” plastic point to a graceful curve, Pieces of felt 
tubing, Seal one end by cementing on an from an old hat can be used for wicks. 


oversize disk of sheet plastic, Turn or grind —E, Peter Smith, Los Angeles. 


base allows pen to rest upri 

dy tool—a piece of solid plastic 

pointed at one end, haped at the other, 
for spotting on small a of chemicals. 


other work on a negative or print. While not 
in use, points are kept on plastic tray shown. 


must have a smooth finish. 


In making the points, dimensions are not critical but the pla: 
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i et Pith 
Color Photo s¥4/ 
Lights Up in Mirror 


Now. you see it, now you don’t! It looks 
like an ordinary mirror until you push 
the button. Then it lights up and a photo 
appears in place of the mirror. The trick is 
a transparent two-way mirror, which you 
can buy at a glass supply house, with a color 
transparency behind it. 

The film is sandwiched between the back 
of the mirror and a piece of ground glass, 
Back of that is accordion-pleated paper. The 
glass and paper diffuse the light from two 
6-watt bulbs, Two cable clamps attached 
to the frame hold the mirror, film, ground 
With its light on, it's a novel photo frame, glass, and paper. Screws and angle irons 
Click the light out and it becomes a mirror. hold the back.—A. Miller, Manhattan, N. Y. 


is : | 
Here's how the parts of the trick mirror are For ventilation, four %” metal spacers are 
assembled, Cable clamps hold parts to frame. mounted between the frame and angle brackets, 


FI 


i 


of back a coat of flat white Canopy switch and %” wide adjustable support 
paint before installing the two 6-watt bulbs. — of sheet brass are mounted on back of the frame, 
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If you're against a wall to get distance from 


glass to focus. A tilted mirror is handy at other 
your subject, tilt a mirror behind the ground 


times if you want to view image right side up. 


Getting the Most from 
Your Ground Glass 57 


For sharp focusing, especially when you want a focusing target if there are no sharp 
to shoot without stopping down tou much, use details in the subject. If the target is a bit of 
gnifier. This not only increases the reading 
t apparently gives better illumina- upside d : way 
tion, A dime-store glass is all you need. Taek eaciee the pies tat ops want ktoee 
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peephole gives you a clear view of 
en you're working in bright light 
t 1 the hood 


An ex! 


d made from black cardboard 

ior using cloth, Black 
comers and allows the: device 
dat owhan not ta wae Mae big 
hough to fit easily over the regular hy 


lets more pugh. It 
ever, only directly behind th 


' 


Wwazol paper into seme plane Sim will coca 


=| 


witeh. With a 
50-cent accelerator pedal, a neon glow 
lamp, and a sturdy 115-volt push switch, 


you can make a handy darkroom accessory. 

piece of ” by 3” by 10” wood forms the 
base, while the 2” by 3%” stepped block 
was ‘sawed from a two-by-four, The bulb 
bracket and the push switch, mounted on 
two 1%” by 2” pieces of plywood, fit into 


recesses in the stepped block. At right, the 


ed 
; ct pet’ 


Wrench Locks Film in Spool. A 
X” rod or tube makes a simple wrench for 


reloading 35 mm. spools that are made of 
two telescoping pieces. Bend the rod as 
shown and saw a X” slot in the end of the 
short leg. The slot engages a flattened piece 
inside the spool, A short turn releases the 
tongue of old film. When the new film is 
inserted, another fractional turn locks it in 
place.—Harper Lyon, Topeka, Kan. 
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3-WAY sg008 MWS VOLTS 
SOCKET Watt AC-DC 


RESISTOR 


50,000-ohm resistor needed 
1 glow lamp; other neon 


bulbs may not require an external resistor, 
Purpose of the glow lamp, of course 


is to 


Space-Saving Dryer. When ex- 
tended, a collapsible clothes rack will sup- 
port three 18” by 24” ferrotype plates or a 
combination of smaller plates, yet the rack 
takes up very little floor space in a crowded 
darkroom. By tacking cloth, such as muslin, 
across the dowels, matte prints also can be 
dried.—Jim Cook, Lyons, Kan, 


New Case Stores Filters. A com- 
partment atop this 35 mm. case holds sev- 
eral filters and a lens shade. The indicator 
on the flap may be set at the speed of the 
film in the camera. It acts as a reminder of 
the type of film in the magazine. The 
is Diamond Case Division of Louis 
and Bro., New Brunswick, N. J. 


New Midget Camera. Half the size 
of a pack of cigarettes, the Mirac 
shoots 9 mm, by 15 mm, negative 
film size of 10 exposures being sold only ee 
the distributor, Mycro Camera Co., New 
York City. The imported camera has an 
f/4.5 color-corrected lens and _ retails 
$16.50, including a leather carrying case 
and strap, 


lg 


Taping Adds to Blotter Life. 
Photo blotters, when handled wet, usually 


develop ragged edges, Cellulose tape 
around the edges will prevent fraying and 
tearing, greatly extending their useful life 


Noteches Identify Slides. Color 
slides can be recognized easily in the dark 
for placement in the projector by notches 
cut or punched in one corner of the card- 
board holders, The idea, similar to the nicks 
in cut film, can be extended by marking 
each subject with a different number of 
notches.—Emil Gaynor, Manhattan, N. Y 


Washer Elevates Discharged 
Water. The Hydrojet © photo and film 
washer draws off enough water to maintain 
a constant level in the pan, even though the 
pan is below the level of the drain. Since 
the inlet nozzle is smaller than the supply 
line, only part of the water supply goes into 
the pan. The rest is forced up the outlet 
tube, drawing water from the pan with it. 
The maker is Hydrojet Corp., Trenton, Mich, 


4236 

Reshaping Warped Movie 
Reels. Distorted plastic reels, if heated 
cautiously over a low flame or soaked in 
boiling water for a few minutes, can be 
bent back to proper shape. Such reels are 
best stored with film wound on them and in 
a horizontal container. 
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(scillator-Amplifier 
Is Your 
, Master Music System 


car 


Although there is ample roc 


mood, you ean ring in such ch 
a 33 4 r.p.m. turntable with a special 
ht pickup for the new long-playing 
or you can add a magnetic pickup 


plifier by adapting the 


lightwe 
records 
und. prea circuit 
shown on f 


In all cuses the basic oscillator-amplifier 


circuit remains the same. It is built around 
five tubes. Two of them (the 1 
12SA7) are used in the oscillator section t 
broadcast sound from the microphone « 
pickup; two more (the 12SJ7 and 50L6 
amplify the same signal and feed it out—on 
demand-through the built-in speaker. The 
fifth tube, a s the AC 
and supplies the required DC voltages to the 
other four st 

With a iable resistor (RI 
acting as a volume control in the oscil 
part, you can “ride ¢ 
mitter. Volume can alse 
receiving set. A separate pc 

trols the volume of th 
amplifier 


power 


ntiometer, 
tube 


be closely gee 


Both the antenna and oscillator coils are 
tuned by means of small ceramic 
C6 and C8); one is mounted on 

sis on each side of the shielded 

L1). The padder that tunes 

ected across the larger of 

usually considered as the 

ary. A tapped coil, L2, in this elec- 
n-coupled oscillator circuit, is tuned by 


padder 
condensers 


a metal panel w 
a larger wooden fre 


PICK UP 


the second padder. Once the padders have 
been correctly set (by means of a small 
screwdriver adjustment) they should need 
no further attention unless you decide to 
ange the frequency of the little tra 
ter. It is important to insulate both padders 
from the chassis; this can be done by means 
of fiber washers as shown in the drawing 
below. The bottom washer should have a 
slight shoulder to make the insulation p 
tive and prevent the shaft from sliding side- 
ways into contact with the metal. 

As can be seen in the photos, the standard 
2” by 7” by 9” chassis that was used is 
more than ample for all the necessary parts. 
It can be made smaller, bi since the chassis 
takes a relatively small portion of the total 
space in any phonograph, the saving will not 
be great. Five octal sockets for the tubes 
are mounted in a line along the rear of the 
chassis. The filter choke and antenna coil 
are placed in front of the tubes, and padder 
condensers peer up from underneath on both 
sides of L1. Almost directly underneath the 


NUT. 


ADJUSTMENT SCREW 


METAL 
CHASSIS 


'PADDER GONDENSER 


The padder condensers must be insulated from 
the chassis. Use two fiber washers as shown. 
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choke and at right angles to it is a small 
universal output transformer. The photo of 
the underside of the chassis shows two leads 
coming from the secondary of this trans- 
former and terminating at a recessed two- 
nection socket in the side of the chassis. 
his was done for convenience in assembling 
the unit in a cabinet. The two leads coming 
from the voice coil of the speaker plug into 
the socket and can readily be disconnected 
when the chassis has to be removed for any 
reason. 

With the same idea of making the chassis 
as independent as’ possible of external con 
nections, all other contacts are made by 
jacks or sockets. This arrangement, of course, 
is optional with the builder. The feed- 
through, 115-volt line into which the phono 
motor can be plugged is brought to a re 
cessed socket. This connection is tapped off 
the line ahead of the power switch ($2) 
Most automatic record changers have their 
‘own switches so they can be stopped (for 
changing records or when the microphone 
is to be used) without cutting off the cu: 
rent going to the oscillator-amplifier. If your 
changer hasn’t such a switch, or if you are 
using a plain motor, insert a SPST switch in 
series with one side of the motor's line cord. 

A two-connection jack on the chassis re- 
the “hot” and grounded leads from 
ystal pickup. This jack is not accessible 
when the unit is in a cabinet, but there’s no 
need. to get at it since switch $1 changes 
over the input circuit from phonograph to 
microphone. Because the mike need not be 


ec 


P.M.SPEAKER 


tS VOLTS AC 


a permanent part of the assembly, its jack 
is placed on the front panel. 

In the diagram above, some of the input 
leads are represented as being made with 
shielded wire. If you trace the same portions 
of the circuit in the photos, you will find 
that some of these leads are unshielded. This 
was done because it was found convenient 
to keep these leads short, near the chassis, 
and out of the way of other wires. When the 
layout allows this you may omit the shield, 
but otherwise it is a good idea to provide 
for it. 

Cabineting the oscillator-amplifier is a 
matter for individual taste. For convenience, 
a purchased cabinet designed to hold 
record changer, amplifier and speaker was 
used in the model illustrated. Although it 
was relatively inexpensive, it did add about 
$10 to the cost of the item—an amount you 
may be able to save by constructing your 
own cabinet or building the unit into a book- 
case or other piece of furniture. Total cost, 
incidentally, ran to about $45, including the 
cabinet and record changer but not counting 
a microphone. This changer cost something 
over $20, Other models are available at half 
or twice this price. Since the components 
are all standard, your spare-parts box may 
make a big dent in the cost figure. 

When you have completed and double 
checked the wiring, connect the speaker, 
phono motor, and pickup, turn on $2 and 
throw S1 to “phono”® position. Give the 
amplifier a few seconds to warm up, then 
check for sound by scraping a finger across 


as 


LIST OF PARTS 


R11; 680,000-chm, 
390-ohm, I-watt carbon, 
ohm, 10-watt wire-woun 
‘alt paper. 


1 E 
175 to 500-mmf. ceramic padder. 
S00) -mka 
‘lt dry electrolytic 
nf, 150-volt dry electrolytic 
50-volt dry electrolyt 
Shielded’ iron-core. ant, coil for broadcast 


nd 
.2:" Tapped one. cull, air-core, unshielded, 456 
T1: Universal atput transformer. 
$1: SPDT tomste 
SPST tose 
P.M. speaker, 115-volt neon pilot lamp, record 
change ahd pickup, tubes 


the pickup needle. There are no tuning 
adjustments to be made on the amplifier 
section. 

In order to transmit, however, you must 
first align the oscillator padders. Tune a 
nearby radio to a dead spot near the low 
end of the broadcast band—around 600 ke. 
on the dial, Adjust the padder across the 
oscillator coil first. This one is critical and 
should be tuned by turning the setscrew 
slowly until the test signal is heard on the 
radio, For a test signal you can either 
continue the needle scraping or play some 
records with the amplifier volume turned 
way down. 

When you have the oscillator padder set 
to its best position, adjust C6 for maximum 
volume. Once the signal starts coming 
through the radio receiver, lower the volume 
adjustment (R1) to keep from overloading 
the transmitter and distorting the sound. 
Keep this resistor at about the half-way 
setting for the phonograph but turn it up 
for the mike. When either the oscillator or 
amplifier is wanted: by itself, set the control 
of the other all the way down. 

This two-tube oscillator has a husky out- 
put and with a long antenna is capable of 
radiating signals further than the maximum 
allowed by the Federal Communications 
Commission. To avoid trouble, keep the 
antenna short. A 5’ or 6’ piece of insulated 
copper wire left dangling behind the cabinet 
should be adequate. END 
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Three-in-One Book. Servicemen and 
experimenters can now study three tube- 
base diagrams simultaneously. A new book- 
let issued by RCA contains three complete 
sets of basing diagrams bound one above 
the other, ‘The user can turn to a different 
page in cach of the books, thus bringing 
together related information on over 475 


tube types. It’s called Triple Pindex® and 
sells for 75 cents. 


Case Carries Complete Shi 
One convenient carrying case holds all 
major test equipment usually required by a 
radio serviceman, The instrument, made by 
Radio City Products Company, Ine., New 
York, contains a tube tester, FM and AM 
ator, audio oscillator, condenser 


signal g 
tester, and at volt-ohm-milliameter that also 


can check decibels and output volts. Retail 
price is about $8 


Needle Point Retracts. The sap- 
phire tip of this phono stylus is entirely 
separate from the needle shaft, being held 
in place by a steel ball and copper spring, 
Since the spring exerts 1 Ib. of pressure, 
any pressure above that—such as might be 
caused by dropping the pickup—causes the 
jewel tip to retract, thus protecting it from 
damage. The Weltone Company, Summit, 
N.J., makes the needle to retail at $3. It is 
said to be good for 10,000 pla 


Two-Jaw Clips. 
Gripping jaws at both 
ends of this clip en- 
able it to perform 
many jobs that ordi 
nary — single-ended 
clips can't handle 
Mueller Electric Co., 
Cleveland, has added 
it to its line of clips 
and related products 
The clip is 2” long. 


Selector Picks Sidebands. Recep- 
tion in crowded amateur and communica- 
tion bands is improved through the selection 
of a single sideband, Radio hams can en- 
joy some of these benefits by adding this 
single-sideband selector to their regular 
equipment, It is made by GE and is said to 
reinforce the strength of the carrier signal 
and allow selection of either sideband or 
normal reception. 


In a test setup, the preamplifier is used with 
an ordinary A radio. The better the am- 


plifier and’ speaker, the better the results. 


The tone arm has been fitted with a GE re- 
luctance cartridge. This pickup needs frequency 
ization as well as preamplification. 


Preamplifier Serves Mike 
or Magnetic Pickup $352 


VEN a little radio or amplifier can do 
more jobs than you usually gi 
If its tone is good—that is, if 
speaker and output stages are up to snuff— 
it can be used as an audio amplifier for 
microphone or phono pick 

The one or two audio stages in a small 
set, however, frequently aren't enough to 
get comfortable volume. They are also un- 
suitable for the new magnetic or reluct: 
pickups, Magnetic reproducers have exe 
lent fidelity and they cut noise to the bo 
but for this they sacrifice power. To v 
one, therefore, you have to give it a boost. 
Also, its frequency-response characterist 
aren't suited to commercial recordings 
must be equalized as well as preampli 

Maybe that sounds like a lot, but y 
get it all with one tube and a few resistors 
and condensers. The little unit shown 
above and on the next e is truly uni- 
versal in its perfo 


crystal pi 


gives this plus proper equal 
latter feature alone it can be us 
a high-powered amplifier. 


Universality is achieved in still another 
way, for it is designed to operate with 
either of two tubes, depending on the re- 


quirement of the radio or amplifier with 
which it is to be combined. Use the 6SC7 
with practically all AC radios and ampli- 
fiers. It will also suit AC-DC receivers us- 
ing tubes with filament ratings of .3 amp. 
such as 6D6 or 6K7. Most of the newer 
AC-DC sets use .15-amp, heater-current 
tubes (e.g. 12SK7, 12K7 and 12BA6) and 
call for the ‘7 in the preamp circuit. 
G lly the extra tube won't underpower 
the filaments. 

If the preamplifier is coupled with an 
AC-DC teceiver, break one of the series 
filament connections in the set, and insert 
the two heater leads so that they form part 
of the series circuit. With AC amplifiers or 
receivers, the heaters are in parallel and 
the appropriate leads on this unit can be 
connected to the heater terminals on any 
one of the other tube sockets. These are 
usually pins 2 and 7, but it.is worth while 
to check your tubes with a ma 

The third lead from the preamplifier 
must be tapped into the B-plus line of the 
radio at some point. In small sets this is 
most convenient to find at the screen-grid 
pin of the output tube. 

Many receivers and all amplifiers have 
jacks or terminal lugs for the phono input. 
Connect the two output leads to this jack, 
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INPUT FROM 
PICKUP. 


‘OUTPUT TO AUDIO 
AMPLIFIER) 


ae 


B+ 
100 VoLTS)| 
63-126 VOLTS 


LIST OF PARTS 
9, R10; 33,000 ohms. 


Al paper tubular condensers 400 


volte 
Cl. Ca: .05- 
3: (Ol -mitd. 


16-mfa., 


‘lectrolytie 


af. paper. 
"TS0-vole dry 


Hy FBpghane jacks and tip plugs 


Aluminum chassis, 1" by 2: 
by 4" or equivalent; 68C7 or 
1BSC7 twin triode (see text); 
octal socket, mise. hardware, 


or if your set doesn’t provide such a con- 
nection, bring the lead from C4 to the “hot” 
side of the volume control (the outside lug 
that is not grounded) and connect the 
shielded lead to the chassis of the radio. A 
SPST switch in series with the ungrounded 
lead will enable you to cut out the preamp 
when listening to the radio, 

When using a magnetic pickup, switch 
S1 should be on so that the unit acts as an 
equalizer, For mike or crystal pickup, turn 
the switch off. In using a mike it is impor- 


FM Dipole Hidden Behind Sofa 


Ir Exrnen you or the landlord objects to 
your hanging an FM antenna on the roof, 
this indoor rig may help you get reception. 
Antenna and lead in are of one-piece con- 
struction, consisting of a length of 300-ohm 
ribbon lead- Wrap a few turns of tape 
around the wire 28” from one end and split 
it down the center. Drive hooks or screw 
eyes into the frame of a davenport and 
fasten the ends of the ribbon to them. The 
other ends go to the antenna, terminals on 


the receiver. ) ‘I | 
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tant to maintain adequate separation be- 
tween it and the amplifier and speaker. If 
the mike and speaker are too close together 
get a lot of feedback howl, 

ive magnetic pickups are now 
widely distributed. The one used here is a 
GE cartridge. Solder a single conductor 
ded wire to either one of the terminals 
and connect the shield to the other terminal. 
The shield should be grounded to the pre- 
amplifier chassis.-Edward Blanton, Man- 
hattan, N.Y. 


Extra Loop Helps Small Radios 


PortasLes and 
small radios that 
many travelers take 
along often meet their 
match in steel-girder 
hotels and office 
buildings. Where ra- 
dio reception is poor 
due to location, an 
extra length of wire may improve matters, 
If it is attached to a loop antenna it reduces 
directional sensitivity; also the extra length 
gives a little more pickup, which may be 
all the set needs to improve its reception. 

Four suction cups used as pictured above 
offer a convenient means of spreading out 
the wire around a window. The cups come 
with molded-in bolts or clips that allow the 
antenna to be hooked on.—Arthur Trauffer, 


Council Bluffs, Iowa. 
Ff 09 


nes is 
for 


out of little 
ional procedure 
nd large panels. 


Making big one: 
standard oper 
furniture tops 


1O YOU need a wide board for that table 

top. It’s easy enough to step around to 
the lumber yard and pick up a piece of ply: 
wood, but that’s expensive and you can’t 
cut a decorative molding on the edges for 
a varnish job. The plies would show. The 
answer is gluing several pieces of solid 
stock together, 
repare for edge-to-edge gluing by joint- 
ing the edges of the boards until they meet 
in close contact. Plane the edges of the 
boards two at a time, Clamp two of them 
in a vise with their faces together and their 
edges at an even height. From time to 
time during the planing operation, test the 
edges for squareness. Whether or not you 
should surface the boards depends on cir- 
cumstances. Rough down cupped or sawn 
lumber, but leave final smoothing to re- 
move slight offsets in the glued joints. 

Lay out the boards to be glued, alternat- 
ing heart sides and sap sides as in Fig. 1. 


S4I2— \ 
By Edwin M. Love 


The reason for alternating the sides is that 
the sap sides contain more moisture than 
the heart sides and therefore shrink more in 
drying. However, warping is slight with 
narrow stock and can be planed out easily. 
If you use kiln-dried, quarter-sawed lum- 
ber, the boards can be fairly wide. Quarter- 
sawed stock has a vertical grain (Fig. 1) 
with the exactly radial pieces being the best. 

Arrange the pieces as in Fig. 2, number- 
ing them for identification, Then test the 
fit by standing them on edge, two at a time, 
and pressing down on one end to see if the 
other end rocks up. If one end rises, as 
shown in the top drawing in Fig. 3, true 
the edges. Make sure the joint is tight on 
both sides for the full length of the boards. 
Next take out a shrinkage shaving (Fig. 3) 
from each board, Plane off just enough so 
you can see a fine crack of light between the 
boards. This puts extra compression on the 
ends where the wood shrinks faster because 
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QUARTER-SAWED AND PLAIN LUMBER 


SAP SIDE HEART GRAIN 
SIDE 4 __DIRECTION 


SS 


SAP SIDE 


the end grain of the wood is exposed to air. 
Plain butt gluing is entirely satisfactory 
if you dress the boards to fit tightly and if 
you have plenty of clamps. Otherwise, re- 
enforce the work with dowels or splines. In 
a pinch yo 
(Fig, 11) by nailing cross pieces.to two-by- 
fours and applying pressure with wedges 
The first step in drilling dowel holes is 
to clamp two boards back to back. Square 
fine pencil lines across the edges, as in 
. starting about 3” from an end and spacing 
the lines § 
toc 


can build your own clamps 


s are about right 
For or %” dowels, Cut them 
a little shorter than the combined depths of 
the holes to avoid striking bottom (Fig. 8) 
Bore the holes about 14” deep (Fig. 5) 
Sight along the bit and the board to parallel 
the sides, Take an occasional look from the 
side, or use a try square, to check the 


vertical posi 
bit 


ion of the bit. If you use a 
auge, avoid scarring the work. 

Don’t bother to cut spiral grooves in the 
dowels, A V-groove is easy to cut and it 
allows glue to escape almost as well as the 
spiral. Chamfer the dowel ends to ease 
assembly. Ready-cut dowels can be bought, 
but it is mo mical to buy them in 3° 
lengths and cut your own, Dowel pointers 
also can be bought, but a file or a sanding 
disk does the work in short order. 

Perfect dowel holes are assured by use 
of a dowel jig, such as the one shown in 
Fig. 6. It has various sized bushings that 
can be clamped in place to guide the auger 
bit. A drill press set up for boring dowel 
holes is shown in 


ec 


work is sup- 
depth gange 
regulates the depth of the holes. In using 
a drill press, be sure to place the face side 
of each board against the This 
assures matching joints even if the holes 


SHRINKAGE 
SHAVING® 


LIGHT 


happen to be located a trifle off the center 
A spline or slip-tongue joint is pictured 


in Fig. 9. Plow grooves in the edges to fit 
a strip of wood that has been cut with the 
grain running crosswise. A spline cut from 
plywood will do, If the boards are straight 
the spline will align them smoothly, To hide 


the spline, cut stop-grooves, ‘That is, don't 
cut the grooves all the way to each end 
of the boards, 

Plenty of gluing surface and precise 
alignment are obtained with the matched 


joints shown in Fig. 10. A combination 
plane will cut the tongue and groove joint 
but a shaper or a molding head on a circular 

is necessary to make the other, Match 


joints are better adapted to. production 

ills than in the home shop. 

12 two types of bar clamps that 
workshop use 

uses a screw 


h of 


In Fig, 
are well 
are shown. 


adapted to hor 


The one at rigl 
head and a stop mounted on a leng' 


stout wood 
needed. 
asa bar and is a little more expensive 


It may be extended as long as 


The other is designed to use a pipe 


If you use commercial clamps, you'll 
need three of them to glue up a table top, 
Place 


on the edges, 


1 clamp at each end, spread the glue 
and lay the boards in the two 
Then put the third clamp across 
of the Tighten it first, 
und then the others, Use a mallet to line up 
the ends of the boards and test the top for 
flatness with a square. If the 
to buckle up, clamp one or 


the center boards 


rds tend 
two heavy 


hoards across’ the top. Hold these with 
C-clamps 

You have a choice of several glues. Hot 
znimal glue, a gelatine product cooked in 


and brushed hot on warmed wood, 
The best 
translucent chips. 
zht in a little wi 


is an old stand-by ude comes 
These 
and 


to produce a 


t-colored, 


ked overni 
heated in 


boiler 
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creamy liquid that strings from the brush. 
For maximum strength, heat a fresh batch 
each time, keeping the temperature at 
about 140 deg. F. 

The matter of heat is very important. 
Tests have proven that the strength of ani- 
mal glue will decrease if it is heated above 
150 deg. An electric glue pot, of course, 
is much better in every way than the double 
boiler, and is usually wired so it will not 
heat the glue over 150 deg. F. Since animal 
glue chills and thickens rapidly, have every- 
thing in readiness for a speedy job. In using 
this glue it is best to heat the wood to room 
temperature, Scrape off squeezed-out glue 
or remove it with a damp cloth, 

Liquid glue is suitable for involved as- 
semblies that require a lot of time to put 
together. Apply it with brush or paddle, 
wait until it becomes tacky, then recoat 
places where the glue has soaked in below 
the surface. Leave the work in the clamps 
for four to eight hours. If maximum strength 
is wanted, do not apply strain for 48 hours. 
During cold weather, when liquid glue be- 
comes thick, warm the can in a pan of hot 
water. As with hot glue, prolonged exposure 
to dampness may open up the joint. 

In recent years, glues in powder form 
have come into wide use. The least ex- 
pensive is casein glue, a light brown powder 
made from milk curd and an alkali, Mix it 
according to the directions on the package, 
allowing it to stand for five to 15 minutes 
to thin to a working consistency by chemical 
action. This mixture makes a water-resistant 
joint, but it will not stand soaking. It holds 
imperfect joints and great pressure is not 
absolutely necessary, The glue sets in about 
four hours. Heat speeds up the setting 
process. Mix only enough for the job at 
hand. Water-resistant varieties stain wood, 
a disadvantage in transparent finishes. 

Very popular is plastic glue of the urea 
type. It is water mixed, ready for use 
without standing, nonstaining, and proof 
against water that is not hotter than 140 
deg. F. For this glue, joints must be tight 
and held with heavy pressure. Setting chem- 
ically, the mixed glue has a life of two or 
three hours in hot water. Hardening of the 
joint is hastened by heating the work. 

For waterproof outside work, a phenol- 
base glue is available in a wine-colored 
liquid that is mixed with a setting catalyst 
when ready to use. This glue will hold on 
imperfect joints. It stains the wood and is 
fairly expensive. END 


GUIDE Block SPRING 


Top photos show bar with door opened and closed. Closeup shows side of bar facing the door. 


F YOU have to trim the bottom of a door 

to clear a rug, this gadget will auto- 
matically stop the under-door draft. In 
building it, the trick is to determine the 
angle of the wedge blocks. This angle gov- 
erns the point at which the bar will rise. If 
the edge of the rug is very close to the door, 
the angle will have to be small. The width 
of the blocks controls the height of the rise. 

As the door is closed, the projecting end 
of the movable bar shoves against the jamb. 


Sliding Bar Stops Under-Door Draft 


Fd 


This forces the bar down almost to the sill. 
A strip of sponge rubber along the bottom 
and end of the bar completely seals the 
crack, When the door is opened, springs 
lift the bar to clear the rug. The rollers 
cause the blocks to ride freely, but you can 
substitute slanted blocks for them if they 


are well lubricated with paraffin, Thumb- 
tacks on the wedge blocks and the fall bar 
—Rich- 


will also help the bar to slide free! 
ard B. Lewis, Redwood City, Calif. 


END FALL BAR 
= PROJECTS, 


FALL BAR 
PUSHED DOWN 


PUSHED IN 


‘SPRINGS HOLD 


=p 6 
“ze REQUIRED 


Ss 
< ER 

oo HINGE-SIDE 
Sy: ge. 


, aa THRUST ROLLER 
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Milk is obout 87 percent woter 


all the 


but nevertheless it contains nearly 
substances in easily digested form 


Breaking it down into these materials is @ novel chemistry pro 


Taking Apart a Glass of Milk 


NE thing that makes milk an ideal 

food is its physical structure. It's a 
solution, suspension, and emulsion all rolled 
into one. The milk sugar (lactose) and 
most of the mineral salts are in solution, the 


1, Begin by making some 
curds and whey. Use half yo 
glass of milk and an 

amount of warm wat 

this and stir in dilute ac 
acid until precipitation stops. and 


discard 


jer the curds and whey 3. 
uble cheesecloth. Wash 
the curds with 
put the whey r 
wash curds again with alcohol 
alcohol filtrate 


proteins are dispersed as colloidal particles, 
and the fat particles form an emulsion. 

The proteins and fat are easily separated. 
Fat rises to the top as cream. Churning is 
a mechanical way of making the fat parti- 


Neurly pure casein re- 
mains if you wash the fats 
from the curds with ether. Put 
only a little ether in the bottle 
and keep away from fire. Heat 
Of hand drives it out nozzle 


ter as above 
ptacle aside, 


] 


ee 


4, Pour the ether washings into a flat dish 
and let evaporate in a well-ventilated room. 
The yellow solid that remains is fat. Smear a 
little “on paper and it leaves a grease spot. 


cles coalesce. Casein, the chief protein, 
separates when the milk becomes acid, 
curdles, and turns into curds and whey, 
The curds are mostly casein. 

With simple equipment and common 
chemicals you can separate milk into its 
parts. You'll produce casein, fat, lact- 
albumin (another protein), .and sugar. 

To test for two of the salts, disSolve some 
of the sugar in water and put 5 ml, into 
each of two test tubes. To one add several 
drops of 10 percent acetic acid and a little 
5 percent ammonium oxalate solution, A 
white precipitate indicates calcium. 

For the other test, dissolve 1 gram am- 
monium amolybdate in 9 ml. of water and 
add 10 drops of concentrated nitric acid. 
Add 5 mi. of this solution and an equal 
volume of 10 percent nitric acid to the test 
solution, Warm gently but do not boil. A 
yellow precipitate indicates a phosphate. 


7. Evaporate the last, filtrate over a, water 

te the dry substance and you'll find 
This is chiefly lactose. Mixed with 
it are mineral salts in small amounts. 


5. Heat the whey in a beaker 
boil, a white flaky precipitate 
lactalbumin, a milk 


As it begins to 
forms. This is 
rotein somewhat like egg 


albumin, Acid doesn’t precipitate i 


(foe 


6. The albumin can be removed by pouring 
the liquid through regular filter paper. When 
you heat milk in cooki albumin, ix the 
substance that forms on pan sides and bottom, 


8. You can test for two salts as described in 
text. A fine white precipitate that forms at 
left indicates calcium, A fine yellow precipitate 
at right shows presence of a phosphate. 
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le Image Blows Up Big. Pro 
sion pictures can be brought to 
life on a screen in sizes from a few inches 
up to 4’ by 6” and larger depending upon 
audience requirements, Lens 

similar to those on a film projector r 
picture size, Two of the new project 
are pictured here, RCA’s set, right, employs 
a Schmidt-type reflective system, while the 


adjustments 
ulate 
sets 


receiver made by Cortley Television Corp. 
New York, uses a refractive lens, The inset 
shows the received image covering « small 
portion of the Cortley’s 5” tube face, Both 


systems are adjus' 


jection, 


ple for front or rear pro: 


tie 
ete | 
/ 
“Flying-Sp: 

ment. Beaming st 
terns or other fixed si 


Saves Equip- 
tion-identification pat- 
als no longer requires 
‘as and other studio 
equipment, ing-Spot”® cathode- 
ray tube, above, developed by RCA, is ca- 
pable of scanning a picture slide or opaque 
material. It makes possible the use of a rel- 
atively inexpensive video picture generator 
for telecasting test patterns 3 ¥ 
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Metal Tube Eases Shortage. The 
shortage of large-screen picture tubes that 
has threatened to hold up television set pro- 
duction may be,relieved through the use of 
al tubes, Announc- 
a solution to the 
problem of joining a 
metal shell to a glass 
face, Tel-O-Tube Cor- 
poration of America, 
Paterson, N.J., is in 
production with a 16” 
tube, The shell is spun 
from a chrome-steel 
‘ alloy. 


Antenna Questions Answered. 
Problems relating to television and FM in- 
stallation will be answered free of charge by 
an antenna manufacturer. Queries may be 
addressed to TV-FM Antenna Installation 
Service, J.F.D. Manufacturing Co., 4110 
Fort Hamilton Parkway, Brooklyn 19, N. Y. 


ort/ 


Overheating Rings 
Furnace Alarm 


My nHot-am furnace, 
though fitted with an 
automatic damper control, 
has overheated dangerous 
ly when a cinder has 
propped open the ashpit 
door, or when the damper- 
motor chain has come off. 
For peace of mind, I rigged 
up this warning system. 
An extra thermostatic con- 
trol, similar to the one pro- 
vided with the damper 
motor, was taken apart, 
reversed to make instead 
of break contact with excess heat, and then 
wired to a bell and transformer. I mounted 
it on a duct normally a little cooler than the 
furnace bonnet, so that it doesn’t ring when 


FOOTY ae 
PAE Eran 


Srantinc with an ordinary pencil, you 
can quickly produce a low-value variable 
resistor for experimental work. Cut away 
one side of the pencil until the graphite is 
exposed. Then slip on a pencil clip and ad- 
just so the ball contacts the “lead.” Solder 
‘one wire to the pencil clip and the other to 
an electrical clip. Attach the latter to the 
end of the pencil. By sliding the pencil clip, 
you can vary the resistance with consider- 
able accuracy.—Arthur Trauffer, Council 
Bluffs, lowa. 


cold weather makes the furnace work 


However, it will signal if despite the auto- 
matic control the furnace should get too hot, 
—W. B. Schwab, Cleveland. 


Apply Tape with One Hand 


You need just one hand to apply cellu- 
lose tape with this dispenser, After a coil 
of tape has been threaded from the case, 
you press down the end, and draw the 
applicator along with firm pressure, When 
the desired amount of tape has been applied, 
you tilt up the device and a small knife cuts 
the tape. Colton Mfg. Corp., Chicago, 
makes the applicator for about $1. 


gnifier Worn on Spees 

A cot spring on this jeweler’s-type mag- 
nifying glass serves either to hold the lens 
on a horizontal surface or as a means of 
clipping it to your glasses. You can also 
wear it as a jeweler does, The spring com- 
presses so the glass can be kept in a compact 
leather pocket case. Called Fold-Loupe ®, 
the $1 lens is a product of the Birk Mfg. Co., 
Niantic, Conn. 
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SOLDER 


Block Holds Glazier’s Points 
Wren putting in window panes or fram- 
ing pictures, I find the device sketched 
above a great time saver. The dovetail slot 
holds the point firmly against the glass and 
frame while the other end is tapped with a 
hammer. Another advantage of the holder is 
that points may be moved to position with- 
out slipping.—H. R. Bowman, Baltimore, Md. 


Pocket Alarm € 
Operate by 


is for Help 
clock spring, the siren of 
this portable alarm screams for 35 seconds 
after the trigger is tripped. The make 
Electro-Protective Corp., Newark, N. J., sug- 
gests it might be used in the home to call 
for aid in an emergency, besides its obvious 
use by bank messengers, truck drivers, store 
owners, and others for protection against 
criminals. It can’t be shut off after it is 
started and it may quickly be rewound. 
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Easily Seen Danger Signals 

Ow A breezeless day, red danger flags at 
obstructions or excavations droop down 
around the staff and are not readily seen 
Such warnings can be made more distinct 
if an old hacksaw blade is riveted diagonally 
across the flag. This stiffens the flag so it re- 
mains unfurled. Paint the blade to avoid 
rust.-Richard K. Walker, Fond du Lac, Wis. 


Repairing Furniture Veneer 
Ir you have a piece of veneered furniture 
that needs refinishing, raised edges or blisters 
in the veneer should be repaired first. 
metal disks will do this job on veneers that 
have been applied with water-soluble glue. 
Use disks of steel, brass, or aluminum about 
1/16” thick. Heat them to about the tem- 
perature of a laundry iron and immediately 
clamp them on the blisters. The heat softens 
the glue by changing the moisture in the 
wood into steam. Pressure insures good con- 
tact between the veneer and the base until 
the glue hardens. Do not remove the disks 
til they have completely. For 
blisters, use an electric iron.—Walter 


E. Burton, Akron, Ohio b-€G 


cooled 


Early Settler's Rig 

A Few years after the waves of gold 
seekers had swept westward in "49, an 
early settler—now unknown—built this con- 
veyer to move water 200’ up a steep moun- 
tain side. Today, it serves the present owner, 
Al Cook, bringing water from a mountain 
stream to the doorstep of his cabin near 
Virginia City, Mont. The upper pulley 
wooden wheel tumed by a crank. Nails were 


Extension Lamp meee Ring 


‘apED into the sock! fixture 
ring turns an extension cord into a portable 
hang-up light for the home, shop, or 
Just put screw hooks over the spots where 
you want to use the lamp. The ring may 

en from a discarded light fixty f 
in-supported 
type, or you can pur- 
chase it. It screws into 
the cap in place of the 
insulated bushing usu- 

ly found there. The 
ring doesn’t harm the 
cord for regular use 
but protects it to a 
certain extent.—J. M. 
Avery, Dexter, N. Y. 


till Hauls Water Up 


nin 6258 

driven into the rim of the wheel at an angle 
and the conveyer rope threaded through 
them. This gives enough traction to elevate 
a bucket of water. At the lower end, the 
rope travels around an ordinary pulley, As 
the bucl reaches the bottom of the con- 
veyer, it comes to against a rock that 
holds it under the mouth of a pipe placed 
in the stream, as shown in the photo at left. 


Pocket Watch Has Alarn 


BA23, 
Axtonc the Swiss watches that havbe 


reaching the market in increasing numbers 
since the end of the war is another one with 
an alarm. This one has a seven-jewel move- 
ment and is about the size of an ordinary 
pocket watch. The back may be opened to 
so it will 
a clock. It 
has luminous hands 
and numerals with a 
choice of a light or a 
dark face. 
tributed by 
Clock Shops, of 
ty. Mo. Prices 
range from $16 to $22. 
depending on finish. 


Toy Kit Molds Plastic Objects 


Many toys, gifts, and novelties of clear, 
thermosetting’ plastic he formed 
the 16-piece Kelon Liquid Plastic 
according to the maker, Pittsburgh F; 
Products Co., of Pittsburgh, Pa. The plastic 
can be cured in a double boiler on the 
kitchen stove, and it may be colored. sawed, 
drilled, and machined with woodworking 
tools. The kit also be used to embed 
photos, flowers, and other objects in plastic. 
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Al'x 32” STEEL PIPE 


# @OLTS ATTACH TO 
Rion Sea oom 
Weou 
Agr ax2""8! ANGLE STEEL (wELDO 


2°16" T SECTION STEEL WELDED ON 
Sk "x5! STEEL BLADE BOLTED ON. 


Rear-End Bulldozer Blade 


GuENN Cantsoy, of Kingston, Wash., de- 
signed and built the bulldozer blade shown 
in the top photo and drawing, and attached 
it to the hydraulic hoist on his Ford-Fergu- 
son ® tractor, The maneuverability achieved 
by this rear-end mounting enables the tractor 
to perform many additional farm chores.— 
Edward R. Lucas, Poulsbo, Wash. 


rn r Tilt 
Act gnd equipped 
with this safety switch 
aren't likely to tip over 
on a steep incline or 
a heavy pull because 
the motor goes dead 
when the front wheels 
rise beyond a safe 
angle. Tilting the ma- 
chine more than the predetermined limit 
causes a steel ball inside the cylindrical 
chamber to roll backward and actuate a 
switch that shorts the ignition. When the 
tractor levels, the motor can be restarted. 
Warren Manufacturing Co., Inc., Clinton, 
N.C,, produces the switch. 


Switeh Stops Tr 


240 porutar science 


Yi STEEL CLEVIS 


"x 2x 2ehg STEEL 


to Ne. : 
Extra Gears Improve Tractor 


AN AUXILIARY transmission that gives a 
greater selection of gear speeds helps to 
increase the usefulness and work capacity of 
a tractor, The inset shows such an attach- 
ment manufactured by Sherman Products, 
Inc., Royal Oak, Mich., for use with the 
Allis-Chalmers’ WC @ tractor. In combina- 
tion with the regular transmission, it gives 
eight forward and two reverse speeds, with 
‘a road maximum of 14.3 m.p.h. 


— = 


Brackets Hold Sawhorse Legs 


Five pieces of lumber can be converted 
into a sawhorse by simple wing-nut adjust- 
ments of these sawhorse brackets. No nails 
or bolts are needed, so the unit can be dis- 
assembled just as readily for easy transporta- 
tion and on-the-spot use, Dalton Mfg. Co., 
St. Louis, makes the brackets in two sizes to 
fit 1” by 4” and 2” by 4” stock. 


z 
Lt 
i 
“ lm a, 
aaeeeceuceaicaaumncarauacan 
—— CMC 


Timken bearings 


X V-belt drive 


* 16 Speeds ss 
Reversible outomatic 
longitudinal power feed 


Bock gears 


= 


4 Cuts 8 to 96 threads per inch 


f 


Turns METALS, WOODS, PLASTICS 


‘The wide speed range of the Atlas — from 
54 to 3225 RPM — plus ‘Timken bearings to 
Assure smooth running and long wear, give you 

‘rorking all Kinds’ of 


‘Standard equipment includes Reversible Auto- 
matic ‘Power Longitudinal Feed: "Graduated 
jund Rest; Tool Post, Ring and Rocker, 
SEP Roar bits Complore set of Change Gears co 
gut standard threads between 8 and 96 per inch: 
‘Threading Chart, Threading Dial; Rapid Lever 
Gountershate; (Complete Viele drive: Motor 
ley for 12" motor shaft (prices for other 
sizes on request); 60-Hole ladexing Mechanism: 
514" Combi foodworki 


wrenches; Atlas Manual of Lathe Operation, 


1. 0, B, Kalamazoo 
jess’ motor 


| Today’s Greatest Lathe Value 


Precision lathe work for your home or commercial shop 
of garage comes at its lowest cost with an Atlas 6” lathe, 
You can't beat its value no matter where you look! Timken 
bearings... 16 speeds... 18” between centers... back gears 
for extra power on heavy cuts... low cost attachments for 
milling, boring, cutting tapers, mica undercutting, coil wind- 
ing, collet work... precision capabilities to thousandths 
«++ Practically all the performance features of big lathes 
ing several times more are yours with this Atlas 6” lathe 
—ready for immediate delivery. Send a postcard for new 
catalog — just off the press — and name of 

nearest dealer. 


ATLAS PRESS Company 


1255 W. Pitcher St, © Kalamaree, mich. 


MATCHED PRECISION 
WOODWORKING ayy O'S FOR 


METAL WORKING 
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GIVE HIM 
SOMETHING 


69999999 ~ > eam Sune 
If a gift for some man has you wor- 
ried remember nothing could be 
more appreciated than fine tools. Per- 
fect for use on the job or at home, 
they will please the most particular 
male — whether he’s 6 or 96. Singly 
or in sets, Proto Tools are fun to give 
and a joy to receive. See your dealer 
today. Write for catalog to Plomb 
Tool Company, 
2257C Santa Fe 
Avenue, Los Ange- 
les 54, California. 


Reg. U. 5. Pat. Off 


LVMB/ TeeL w. 
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Table Works Two Ways 


A cutp can sit either in or at this new 
Baby-Sitter ®, Using it as shown above, he 
can turn any direction in a swivel chair of 
adjustable height. With the chair removed, 
the center opening in the doughnut-shaped 
top can be covered with a matching plywood 
disk. This makes a larger table for one or 
more children—or even a coffee table for 
their elders, Edges of both the table and 
base are covered with rubber bumpers. 


Seraper Built to Scale 


Tue road scraper at right has recently 
been put on the market. by the Cruver 
Mfg. Co., of Chicago, as a companion piece 
to the tractor to which it is coupled. Copied 
after a real-life counterpart, on a scale of 1 
it is assembled from 15 plastic 
parts cast in only two molds—one for the 
larger pieces, one for the smaller fittings. 


DELCO-REMY WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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FOR FUN AND PROFIT 
You need oc GRAFLEX! 


Pocomoker 
SPEED GRAPHIC Whether it’s a Pacemaker 
SPEED GRAPHIC (left) or a 
Super D Graflex (right) . . . or 
any other camera in the fine line 
made by Graflex . . . you're sure 
to get the best in the field. And 
that means great pictures . . . pic- 
tures that are sparkling clear, 
that are saleswortby! Be like the 
press photographers, profession- 
als and serious amateurs every- 
where who depend on Graflex 
cameras for truly great pictures. 

sd 


See your local Graflex dealer —_ 


~~ today! Graflex, Inc., be 
Rochester 8, N. Y. 


——— 4 
0 Pircze-Ulinning Cameras. 
Western Division: 3045 Wilshire Blvd., Los Angeles 5, California 
“the Zeaac~ precision 


| writing instrument of its 
kind in the world” y.. .n 


marvel at the ease, speed and durability of 
this teuly fine typewriter ... direct descen- 
dant of “the first successful portable” 


© Economy Price ‘I 
© Ajustomatic™ Stem 


© Imported Briar 


R 
Fest ¥- TOUCH SECTO 
Plus ez vanani ne SPACER 

iq 3, OATING SHIFT 
Fypilds, one STROKE RIBBON REVERSE 
Me jo! 5: 1wPEean Peso BOOSTER 


Smith-Corona 


PORTABLE TYPEWRITERS 


patented Ajustom 
screw-stem, plus fine 


HENRY LEONARD & THOMAS, INC. OZONE PARK 17, X.¥. 
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I are-welding jobs 
are easier to do and cost 
Jess when you use P&H 
19 Electrodes: 


of industrial 


Sub-contracting work for 
large manufacturers 

Air conditioning 

Home heating 

Truck body building 

Trailer building 


Automotive J block 
Nepal” 4 fenders 


(frames 


Fuel-oil tanks 
Contractors’ welding 
Bridge work 


“rage |eaee 


dite 
Kitchen equipment 
Cabinet work 

Fabricated housing 


Fabricated gorages 
Cast iron repairs 
Maintenance work for 
industrial plants 
Ventilating systems 
Bicycle repairs 
Stainless stee! bor 
‘equipment 
Ornamental iron work 
Fabricating equipment 
of your own design 


PaH Shop Packs — 


8 types of electrodes—fill every 


Eight famous P&H industrial 
packaged for automotive, ge 


electrodes now conveniently 
neral repair, job welding, and 


machine shops; foundries; schools; etc. 


You save welding time and do bet- 
ter work, when you always have 
the right electrode for the job. 


rinted on each indlsidual package x0 
ou eat use the right electrode for every Sob 

Guesswork is eliminated. Welds are strong 
fx, better looking. Welding time is greatly 


surfaces of new parts, of bulld up worn parts 
better than new.” P&H Shop Pack electrodes 
Tet you doa wider variety of work — at low 


Attractive 

‘Toe cont individually 
parkazed ot your convenience, 1 
nly $11 
The we 
you only he t3pes Fou Med 

‘at Ite cost. Malntaluing a complete range 
ie eany. You can ab 


Con be uted on ony type 
of welder 
1 pass to use PAH packaged 
electrodes. No matter what 
make of weld 
matter wheth 
or De 
Shop trom Sour 
nearby P&H distributor, 


Yeu, I'm 
Uitirede 


Reduces Welding Costs a 
hase P&I Shop 
wctrodes ($11.75). 
thelr speed, quality, easy ma 
hinulation,” and wide variety 
‘of uses. This small invest. 
mient pares the way to lower 


ESS LETTERHEA' 


knob 
‘20 


/PsH| wean ‘ELECTRODES 
HARMISCHEEGER 


OUT COUPON, ATTACH TO YOUR 


AND MAIL TODAY 


Interested In Shop Packs, P&H's complete 
service, ahd the new P&H A. Are Weller 

fy "Dlal-lectrie control. 1 woul Uk 
the Meme that Ihave checked below! 


C1 Send adress of distributor 
1 Send representative 
‘Send Pree Mook, “Simplified Welding.” 


= 
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Amazing 


MOTO-SANDER — 


AND POLISHER 


pellahtog, 


FINE harassed 


it mae Gores 
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Trailer Carries Floods 


Construction and emergency crews 
working at night can hook this small Bani 
trailer to a truck or car and carry their lights 
right up to the scene. Two 1,500-watt flood 
lights are mounted atop the trailer’s 18-foot- 
high, folding tower. A  gasoline-powered 
generator supplies the electricity, 


7 
lh 
= 
a 


Rifle Has Round Bolt 


SmoorueR action and a more precise fit 
are claimed for this round breech bolt that 
replaces the usual square bolt in Marlin’s 
new line of high-power, lever-action rifles. 
A solid steel bridge in the receiver provides 
greater rigidity and a streamlined appea 
ance, The receiver's surface is matted to 
reduce light glare for better sighting. 


cern 


MACHINE SHOP” 


Oll-tess, seated bearing 
‘ehuck lock pin “+ Ove 

round, "pol wn 'shoekproot 
ie housing» Dust Altered ‘air cooling 
tem + Dynamically balanced for vibration= 
fens “operation + Exclusive hanger hook» 
Weight only 13 ozs, 


MOTO-SAW 


THE AMAZING ELECTRIC SCROLL SAW 


‘This electric coy 


Ing saw works lke magic! 
ly cuts int te i 


two moving parts 
Operates on 110-126 volt, 50 oF 60 cycle A. 
electric current. As safe as a bandsaw 
thousands of satisfied users 


Comes complete with 3 saw 
blades, at only 


Moto-Tool 


THE “’POCKET-SIZE 


a 


Buy Dremet Tools trom your dealer. 
Rabpaiewet Gu tee, beso 


poy below to 


Mode! No. 1 


MOTO-TOOL KIT 


omy $1750 


Prey aot elivetod of ro This highly popular Kit con- 
20 ‘fter'S dare" oP Bia os 
fia Sad i relied 
DREMEL MFG. CO.) ecco Scie Ws bs 


/EPT. T128-Me RACINE, WI: Biggest bergain in the Held 


OUPON TO ORDED 


1” YOUR DEALER CANNOT SUPPLY YOU WITH DREMEL TOOL 


DREMEL MFG. CO, Dept. T128-M + 

CO Enclosed find $, «(Check or money order in full). Ship 
Items checked ‘ace Posto. 

Enclosed find $2.00 a5 yyment on items checked. I will pay | 
Dostman balance plus postege upon COLD. delivery ii 


(lMote-Too! Kit Ne. 2, $23.50. Li Mote-Sem, with 3 blodes, $5.85. 


Cl Mote-Too! Kit Ne. 1, $17.50. o doren blades (60¢ per dex.) 
{vit Pras (Lene Meto-Tool, $9.95. Fee etl of Dremel Tooled quip. # 
NAME. 3 ADDRESS... H 
ar “lgoxe.. 


STATE. 
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SANTA SAYS 
“A ANDER 
WORKSHO! 


nity SAWING WASHERS 


Dre 


Cur clean, accurate, parallel 
grooves—12 widths, any angle, 
No chatter, burning, chewing— 
or sanding! No more blade 
vibration—no screws to fuss with 
—just four balanced washers. 


saw 
INACTION | jefe on blade for straight curs. 
5 sizes fit any arbor—12", 34" 
34”. 1", 114". A perfect gift for 
\ Connecee: Se 
\\ oF use coupon below! 


DEALERS, ORDER DIRECT! 


WARREN WASHERS CO.. DEPT. 52 


MY ARBOR Enclosed $193 for one set of Warren 
size_ ‘Washers, postpaid. 
ae 

Avon 

aw. _StAte 
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Bath Toughens Engines 


Excise blocks for new Dodge cars are 
shown being dipped into tanks containing a 
chemical solution that deposits 
soxbing ‘coating ‘onj'the, Gylinden-walla\(to 
improve lubrication and prevent scoring. 
The process, electrically timed, etches mi- 
nute pockets in the metal and fills them with 
crystals of manganese iron phosphate. 


Magnets Imitate Pistons 


Tue dark wheel in this picture is a crank- 
shaft-vibration damper used in Ford engines. 
Because it works in a sealed bath of oil, 
the device was hard to test in operation. 
Now that’s done by the apparatus in which 


it is mounted here. This jolts and twists 
the damper with electromagnets and notes 
| its behavior on the dials at right, 


LOK at the LATRA WAU featores 


of this POWER [KING 8' Tilt/Arbor Saw 


ond sealed against dust —cssure 
‘smooth running, feng wear, 


Mitre gauge 

fond. stop. rods 

are standard 
‘equipment. 


Use It To Save Many Dollars This Year 


It beats hand sawing a mile—makes your workshop 

ime doubly productive—to install a fast accurate 
tilt/arbor saw. Tables, chairs, cabinets, cupboards, 
shelves...the list is almost endless of the ways you 
can money with your home shop. 

But it takes a good saw co make the greatest savings 
Tone whose accuracy can always be depended upon 
— one that's built to help you do a “professional” job 
on every project sod give you a lifetime of service. 
You'll see for yourself that Power King is such a saw 
when you compare it with other 8” saws. 


ad 
Paws |, NEW! FREE CATALOG SHOWS 
ALL 8-POWER KING TOOLS 


Send a Postcard 


hen 
ten 
iat ade 


ground grey-iron surface. Work 
on it. Note the rugged full-size be 
Power the saw blade silts for angle sawing. 
The table is always flat in the safest position for 
use. The blade cuts 254” deep. 

‘Take particular notice of the new type rip fence, 
Ie’s an accuracy feature and time-saver you'll al- 
‘ways appreciate — extends clear across the table, 
locks securely at both ends, releases instantly to 
lift off or position. 


The bearing construction also adds to Power 
King’s extra-value. The saw arbor runs on fwo 
precision ball bearings, grease-packed and sealed 
against dust and dirt. Such wear-resisting con- 
struction assures long accurate service with a 
Power King. 


‘Yes, in every way, the Power King 8” saw can 
do a better job for you in your shop, and it’s a 
low cost tool. Send a postcard for full construc- 
tion details and the name of your nearest Power 
King dealer. 


1ON TOoLs FoR 
WOODWORKING AND erat worKING 
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THE GIFT 


THEY ALL 
FA WILL USE! 


cs 


Dad wilt wse SYNCHRO for intricate 
‘chat-nate, book end, other 
‘Mon wit use Ut to make 


our facorite desler tudey foe SYNCRO 
Bate Pacer se! 


SYNCRD in 


ELECTRIC 


Loborotories, Ine 


{ “fever 
AY te 
\ moteriol 


ff momen 


Complete with 
Siticia motort Se 


Machine Cleans Roadbed 


Dinr that sifts into the rock ballast under 
railroad tracks has to be cleaned out now 

ety feoeun and then to keep the roadbed spring 
tris st deaters’ now Once a job for picks and shovels, this no 
is done faster by machines. Newest of the: 
is the British ballast cleaner shown in 
action above, As it moves along the rails 
under its own power, steel claws on an end- 
veitgwar| less chain—shown close up in the lower 
photo—dig both rock and dirt from under 
and between the ties, The dirt, jogged 
loose on the inclined conveyer, is dumped 
é beside the track, along with dust and chips 
FREE TRIAL COUPON worn from the ballast. Larger pieces of 
MIL. SYNCHO DEALEI: This en rock then are put back in place on the 
‘plcure beter ae gated go Ge ptrwonter || roadbed. The machine, operated by eight 
oa farmiah | men, can cover 130 yards of track an hour 
| and dig to a depth of three feet. 


SYNCRO CORPORATION, Dept.M-128, Rochester, Michigan 


250 rorutar science 


HOMECRAFT° POWER TOOLS 


(Made by Delta) 


or of tool for the si 
sands of Homecraft 
Look over the select 


ness ia his (or 
her) hands, 
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ae PLASTIC WOOD 


You can get a professional finish on those 
jobs for the kids! For a slick, smooth 
finish that takes paint, lacquer or varnish 
pertecly: ‘use Plastic Wood as your filler. 

epairs such as cracks, gouges or loose 
fas are quickly mended and the toy is 

ck in apple-pie order! Handles like 
putty—hardens into wood! 

dozens of other uses 
FOR FILLING . . FOR REPAIRING ., 
© Countersunk ser 
© Chipped furnitur 
© Nail and screw holes 

@ You'll want Plastic Wood SOLVENT, 
too. Get both at one time. It is made espe- 
cially to control the consistency, of Plastic 
Wood . . . useful also in removing dried 
Plastic Wood from tools and fingers. 


At all Hardware, 
Paint and 10¢ Stores 


PLASTIC 
woop 


Te M, Reg. U.S. Pot. OFF 
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Accordions Use Plastic 


Turse new accordions are the first to 
be made entirely of plastic. The reed plate 
is molded in a single piece, and largely as a 
result of this simplification each instrument 
has only a tenth as many parts as a compa- 
rable one of conventional design. The smaller 
model plays a scale and a half on 12 reeds 
. The larger one has 
Both are made by the 
Corp., of Newark, N. J. 


Plastic Doll Looks Alive 


Precise molding and careful spray 
painting give this all-plastic doll a lifelike 
appearance. Tiny fingers, for instance, are 
separated—not bunched—and faithfully 
produced down to such details as nails, 
knuckles, and palm lines, Practically un- 
breakable, the new doll is made by the 
Ideal Novelty and Toy Co., of New York. 


Sargatns FOR HOBBYISTS AND EXPERIMENTERS 


ALL“QUANTITIES LIMITED SUBJECT TO PRIOR SALES 


HEATHKIT 3 TUBE ALL WAVE INTERPHONE HEATHKIT HIGH FIDELITY 
RADIO KIT 2 WAY CALL SYSTEM KIT AMPLIFIER KIT 


No. 1PL. Saves many steps 
Detween’ house ‘and. barn, 
tenant house, workshops, 
ftc.; can be used to walch 


Radio Kit covers 550 to 6000, 
KC. including Broadcast 


police, aircraft, amateur 


es, Ae te Ss) Rap age i i 
casts. parts including wires will operate. ries, outdoor gather = 

pee mangled I $8.75 eoamreeianne, $14.95 
fomsheg ial on pee Plea aed | as posi (push pull ci ‘transformers, punched 
Gide) coat oy Shin. wi | ld thos” Shore Seeger 
oud speaker 215 a), $1.95 weight § Ibs inet rideity fe PM. Speaker for shone 36.98 
Headphones. (esta) $1.00 © ASTROGRAPHS Moho | 


BC 645 GENERAL ELECTRIC cco WITH CASE 
TRANSCEIVER. 


Band 460 ‘Me for 
communication The best buy in surplas 
Between ofce and $2.49 Shipping. wt. over 20 bs. 
cat, Rome, oat. | case I FM PUSH BUTTON TUNER 
sie. cenrernen | No. 224, Brand new ten push 

cle in August ELECTRONICS Magazine. - portable honographplenic hil make up case. Dutton ivning assembly. from 

md new in rginal GE. cartons withtubes. | ete. hes leather Ranghe reinforced covers. RONOM ,qunine, assembly, om 


‘Add postage for 25 Ibs SRS SEAN gato: Cost Govt | gang00 Maver ates tn 
9° for 20 Ibs. Ing condenser. i 
$19.50... . 2 FOR $35.00 one —— AM $950 


ACCESSORIES FOR BC 645 
PE 101C Dynamotor —110V 60 cycle powe 
for ear use....$3.95 supply for nome 
ice use... $14 
HOME WORKSHOP GRINDER KIT 
No, 230. Easily assembled 


GENERATOR .£, 1000 VOLT 350 MA 
No. 275. Makes excellent DYNAMOTOR 
No, 213. An ideal dynamotor 

{or mobile operation in taxi- 

cabs. police ears, sound sys- 

{ems and amateur stations. 

full output at slow speed Supplies above voltage {rom 


MOV AC or DC ball bear 5 its at 245 12 Notts or S00V. at S80 MA 

ing fully enclosed motor dip. 2s voll 115 amo Volts. Complete with 

ram Army surplus dyna New Ads postagetorztibe. $7.95 

Simple changes tnd shat C746 TUNING UNIT Oy i 

inten, dead in ho, 257. Tram Re a 

sel oat Wathie Tale j 

i st gi 

mode Gil press sm Shipping weight 6 bs bly | 

i Sho. weight €ibs. $2.95, | 

i meeenia, S100 POWER TRANSFORMER — SPECIAL 


ALTIMETER sttee spEciAL We, Primary TUN 60 


Mo, 237, Beaute Der 3° 
Preci ipmeter 

900 Ma Tange O10 MA bese j 

movement. Probably the best | 

Buyevevoferedina ar surplus "go og $3.95 order early, | 


meter. Shipping wt. 1 Ib. 2. FOR $9.95 Wenn ‘ites, eek 


BeNDix HEARING AID 

plete with 14 tubes, contr lags, anisanes DIRECTION FINDER Loor HE NDP MONES 

Sra'iatrcion mansol Shipping wt 87 es Ne. 219. Brand new lop excel. yg SEALE : | 
Tent fr srr reat econ | 
finder Aso vvelet as ao tee 
Bera to eminate local ite | Rag postage for Pos 

No, 223. Army. PEL2S $9.95 {mh Rupted ey ca THE NEW 1948 HEATHKIT 5” KIT 


wer supply provides: OSCILLOSCOPE | 


alts at 100 MA trom G.E. 50 AMP CIRCUIT BREAKER | 
12, or 24. Volt, storage No. 204. New General Electric 30 

battery, Heavy duty un ‘Amp, 20 Volt AC circuit breakers, a 
with fiters starting re: 100,Amp. when used on 110V_ Add )3 tubes in- 
fays, fuses, ‘tut $12.95 _ postage or Abs. $295.3 for $7.50 dtoaing SBPI cathode tay ta 


diagram, Shoot 1500-Voit power supply operates 
MINIATURE 4) trom 110-4 60ey AE. hats com 


go 132 TABLE MICROPHONE ELECTRIC MOTOR  pensated vertical and bortsetl 
No, 210. One of the Army's best No, 211. Tiny, Deleo moto 3) tmplifers and 15 cy to 30 KC 
Built by Kellogg ideal for factory call only 17x 14" x 2 10,000 
system, public address, amateur use RPM, Operates trom 6 to 
Brand new in 24Y. ‘Excellent for models. 
postage for 5 Ibs. ws x ‘Add postage for 1 Ib. 


‘Give pert number ond description. Add postoge for weight shown 
HOW TO ORDER No orders under $2:00. We will ship C.0.0. 


HEATH COMPANY SE NTCaT, 16, 
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Paper Box Packs 170-Pound Motorcycle 


Wuen you can ship a 170-lb. motorcycle er is 80% in. long, 24 in. wide, and 36 in. 
in a paper box, it's quite a box. Largest of high. Made by the Gaylord Container Corp., 
its kind, this corrugated strawboard contain- _ it supports 350 Ib. per sq. in, 


~ GROBAN'S-WAR 
SURPLUS BARGAINS 


uo| WESTINGHOUSE 
"| Air Compressor 


War Surplus Bargain 
Special! 


Use I 
DRAINING 8 
Wome WaTER 
SYSTEMS 
FIRE PROTECTION 


IRRIGATION 
DRAINING PONDS, 
‘TANKS, 


+ worth many times this price 
WRITE FOR OUR FREE CATALOG! 


ORDER DIRECT FROM AD SATISFACTION GUARANTEED GROBAN SUPPLY co. wie s-11] 


Send payment or purchase order today ©. 1507 5. MICHIGAN AVE., Chicoge 
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GROBAN'S-WAR 


SURPLUS BARGAINS :: Tein 


AIR OR OIL 


HYDRAULICS 


Positive 
Displacement 4 
GEROTOR 


ORDER DIRECT FROM AD 
Send payment or Purchase order today 
SATISFACTION GUARANTEED 


SHop BY MAIL 


$39. 


VICKERS HEAVY DUTY HYDRAULIC CONTROL VALVE 


OBAN SUPPLY CO. 
1507 SOUTH MICHIGAN AVE. 
Chicago 5, I. Dept. 
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MUFFLERS, 


Steels&Aluminums 
yuhgmmuow 
Rotorbeat 1 


Bi See eer at 
eS 


Duals, $2.50 an tod 


SANDEE ALUMINUMS ARE GUARANTEED FOR LIFE OF YOUR cae 


pos PE A WESTERN 
DUAL INTAKE MANIFOLDS for 
V8 FORDS AND MERCURYS 


Gas Line and Throttle Kit $2.50 
extra. "Chrome Plated Veloe 
Stacks $3:00 pain ss VOY 
Byte od acceleration, 
Sheed by ti 

NM'Dode WesteRs manifolds 


ire brightly polished cast alae 


WE SHIP €.0.0. 


Qo 
1 Dixie Western Manifold 
Model, Yeor_ 


SANDEE MUFFLER CO. 


Factory Address 
5643 Corryne Place Culver City, Celifornio 


Available Only Through Snap -on’s 
Direct-To-User Tool Service 
WRITE FOR INFORMATION 
SNAP-ON TOOLS CORP. + Kenosha, Wisconsin 
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TERRIFIC BARGAINS 


Ye Me P. 27 V. DC. RPM, 
terinlttent or continuous dt 
STO! 


LUBE PUMP. New Precision Gear Im- 
ae ‘gums, Pumpe gud UD to'3 
Pt, Fressure up to 300) 


esse g2s0 


NEw, Chg 


oe ae 
pop 
GENERAL ‘SALVAGE COMPANY | 


err, 27. 2920 E. 27TH ST. KANSAS CITY, MO. 


OUR PRICE 


is | Riz 


You get o compl 
tochment, Bor with Uprigh 


PD TOOL CO. New York, Ne Ys 


RUPTURE-SASER 


A strong, form fitting. 
port. Mack lacing. adjustable 
up in front. Adjustable leg strap. 
Sort, Mat groin pad. No steel or 
leather lands. Unexcelled for comfort. 
‘Also used as after of 

For menor women. Mal 
‘measure around the lowest part of the 


abdomen. Specify right or left side Pe.roe 
(oF double. 

PIPER BRACE CO. 
308 East 12th Dept. ps.12 Kansas City 6, Mo. 


"Be mena dae to over 


‘She ae ts learn ‘how to eave 
nas SIATNG overieh mistares. rie 
gar, trois an tractors, Tele 


friselpie. Baily inntaiod n'a 
SALESMEN WANTED! big Prostst 
articular snd ow io getpoms or tresocg, 
| vacu-maTiG 60.,7637-1435 W.State St, WAUWATOSA, WIS. 


Lochiify MOTHERS oR WIFE 
Lochity NING MACHINE? 


ANYONE CAN 
A) INSTALL 


OUTFIT CAN 
BE USED FOR 
HOBBY WORK, 

SHOP, ETC. 


Yes, there are plenty of extra jobs your electrie 
drill can do, for, you because its tight-gripping 
JACOBS CHUCK will hold a variety of attach- 
ments with tremendous gripping power. Your own 
imagination is the only limiting factor in your 
drill’s usefulness, 

AND FOR YOUR OTHER WORK SHOP 
EQUIPMENT . . . Jacobs new Rubber-Flex 
Collet Chucks are available to multiply the use- 
fulness of your present power tools, These amaz- 
ing new chucks give greater gripping power . 
better accuracy . . . longer life. 

Exclusive, bonded rubber-and-steel construce 
tion. ...no' loose jaws ...no springs. .. not 
harmed by oils or coolants. Real precision chucks 
at popular prices. See them af your lol hardware 

lealer’s. 


PASHAR. S NEW YORK 13, N.Y 
MAKE YEAR ’ROUND 
with your IDEAL SHARPENER 


WITH IDEAL 
SKATE GRINDING IF IT'S A JACOBS...1T HOLDS 
ATTACHMENT 


ONLY >, 


Sour" dealor wsaut thls et 75c 
BRAUN-CRAFT *hovai?oax,"aicwean’ vc. 


BUILD YOUR POWER TOOLS 


‘THE JACOBS MANUFACTURING COMPANY 
200 JACOBS ROAD, HARTFORD 2, CONN. H 
Pleote send me a copy of “19 Unvivol Uses For Your Dri) 
Press And Lathe”. | enclose 10 for handling. 
NAME t 


STREET 
cm. 


ec BONE, STATE 
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Mey Chait 


Make your gift a Weston Exposure 
Meter. Simple, accurate, reliable 
... the WESTON is the meter most 
photographers use. Determines ex- 
posure by either reflected or inci- 
dent light method. Ask your photo 
dealer for complete information. 


ie 


WESTON 


EXPOSURE METER 
with the 
WESTON INVERCONE* 


on Rings are made 


from electric turnace iron to exacting wpeti- 


fications, They're available in “Engineered 
for Results” Combination sets for any make 
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Pump Tests Radiators 


Tims new machine for auto-repair shops 
tells how badly a radiator is plugged up by 
pumping water through it and measuring the 
rate of flow, There's only one hose connec- 
tion to make, one switch to throw, one valve 
to control, The meter at the top then shows 
the result in gallons per minute, Inland 
Mfg. Co., of Omaha, makes the tester. 


Glasses Keep Out Wind 


Desicnep especially for motorcycle police- 
men, these new sun glasses protect the 
eyes against wind and dust as well as glare. 
A flexible nosepiece and cables at the ten 
ples hold their extra-large lenses snug] 
against the wearer's face, eliminating back- 
draft when he is riding at high speed. The 
glasses are made by Bausch & Lomb, 


Amazing New Utility — 
with sanding attachment 
for Dumore Duplex 


Refinishing 


Removing 
‘ond Paint 


— do these and dozens of 
other jobs with Dumore’s 
Handy o's 
san 
cticchmant 


(sanding and polishing attachment) 
makes Dumore Duplex the most useful tool in your shop! 


Here’s a low-priced sander and polisher that shaft, the Dumore Handy Sandy is a light. 
really does a job for you! It’s a powerful, weight, maneuverable sander. It fits your 
practical cool — not just a toy. The rugged hand, and fills the bill for rough clean-up 
1/14 HP Duplex Grinder motor gives it the _ work or sensitive finishing operations. Get 
punch you want on man-sized jobs. a Handy Sandy for your shop today. It makes 
‘Auached (0 the end of the Duplex flexible tough work in wood and metal a pleasure, 


More Power, More Capacity for Easier Work 
‘That's what you get from a Dumore Duplex — 
the grinder that takes 3/32", 4", and %4” cools 
for a wide range of work. Deluxe Kit (as illus- 
trated) with 27 accessories, $27.50; Standard Kit 
with 9 accessories, 
$19.75. Attachments — oe ee ee ee ee ee 
extra. See it at your ‘The Dumore Ca, Dept. M-s2, Racine, Wis 

dealer's, or order 


direct today! : ec | 


tachment of your Du- 
‘more Duplex Grinder. 


Tear out this coupon and mail today— rmation ‘on the Duplex Cinder, a 


‘Shipping charges C.0.D, 
for complete information on the Handy Sandy, 
Dumore Duplex, and other Duplex attachments. 
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FOR YEARS 


vy 


THREE-YEAR 
MAINTENANCE 
WARRANTY 


ENGINEERED 
INSULATION 
FORCED-AlI 
HEATING 


COMPLETELY 
PRIVATE 
BEDROOMS 


EXTRA-HIGH, 
WIDE DOORS 


BUILT-IN 
EQUIPMENT 


© A Schult ‘Trailer Coach is 
ing value . « . for 
fortable living oF e 


travel. Behind this war- 


tendey 


it dealer ah 
should “Buy Wisely 

Schult." Or write Schult Co 
poration, Dept. 3112 
Indiana. Zn C 

Co,, Ltd., T 


Smortly-turnished 
living rooms ond 
Schall model 


Wrele tor troe iwusrrored 


book on trailer coach living and the 
latest, easy-tr Schult models 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY 
cof holes in wood, 
plaster. Sticks. an 
Does not chip, shrink or fall out 
Easy to use, ‘Economical. Mold 
it, ehieel it, polish or paint it. If 
unobtainable’ from your lumber 
paint of hardware dealer, the 

Sib. can will be sent you post- 
paid (in US.) for only $1. Full 
Tnoney-back guarantee, order now. 


DONALD DURHAM CO. 
Box 804-X, Des Moines, lows 
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tathe Centers and Drill Pads 


scrition Tat Tier 
t-scaew commen 318 $350 
Soom no ces "220 
Moemrercome 26s 380 


‘J—WOLLOW CENTER, 69° 215 2.90 


aus 


75 850 

Q—waLr conten 240 315 
M—CUP CENTER 215 
Vd) + M=Sro corte aas 
Postpaid 

LATHE WORKS 


“4504 €. Macison st 
south Bead 22, nana 


i BEND 


Highway runabout, Low 
Bont as al 


trated clreular 
Ctreular only—26e, 


~" Printing Business 


CARDS, TICKETS, STATIONERY, ETC. 
| GOOD PROFIT IN SPARE TIME. 


pining ike egarving too Have home shop, Sold dee from 
frctory only. Send dime for supply book, suggested outits, al 
details and advice on your nee, ‘No obligation 

KELSEY, INC., C-33, MERIDEN, CONN. 


DEPENDABLE CRAFT SUPPLIES 


LEATHER CRAFT @ PLASTICS @ POTTERY CRAFT 
INTING @ BELT CRAFT 
'@ POWER TOOLS @ WOOD BURNING 
ON BOOKS @ WRITE FOR CATALOG 
DWINNELL CRAFT SHOP 
Dept. P5-812 © Elm Grove, Wheeling, W. Vo. 


SENSATIONAL MEW MODEL! 


ONE 4 pounda weight! One hand [] 
ONES 2 Peas Bee atete 
| SBperioriyn Wea tor ull acts Me | 


“/\Nia 
AL) Sh 


AMAZING BENCH KNIFE 
CUTS ANYTHING 


THE GOLDAK CO. 
IB “ceoronte t cauromen, 


| ~<a 


Even Cuts 


*1 Rubber Disc. *: 
%6 Sand Paper Di 


8 brit 
POLISHIN 


ee te 
TiS tan BARRO OS 


aierent point ancien 


SUPER DRILL GRINDER 
Sees ie fant ae “| 


‘sing band 
heels. Money 


and ENLARGEMENTS 


up to 11x14...from your color transparencie: 


Order through your Kodak dealer 


EASTMAN KODAK CO., Rochester 4, N. Y. 


| eH ba 


GREENLEE ° 


HANDY CALCULATOR 


Solves many other 
woodworking problems 


in seconds af 10° 


Eosy to use. Fost. . . simply set dial 
of GREENLEE Hendy Coleulotor to get 
meosurements; slope per foot in de- 
grees: comparctive hardness, weights 
‘ond workability of various woods, 
bit sizes; neil specifications; tool 
sharpening hints. 6" diameter heavy 
vornished cardboard. Special offer 
by moker of famous GREENLEE tools. 
Send 10¢ to Greenlee Tool Co., 2132 
Columbia Avenue, Rockford, IIlincis. 


ME 
GREENLEE 
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GET — 


FISHING’S RADIATOR 
GREATEST Autenaricly, 
THRILLS! Rav’ ar tne most 

inate emanates $495 ¥ 


Installed in’ one-pipe steam system. prepa 
WEAT-TIMER CORP. 160 Fifth Aven, M. Ye 


FT. RUNABOUTS, OUTBOARDS.| 
IBOARDS, ROWBOATS & DINGHIES, 
SEND 25c 
(COIN) FOR ALE 
‘COLORFUL ILLUS- 


with the New SHadespeare | ‘TRATED CATALOGS 


PRESIDENT REEL KAYAK BOAT CO, SHOWING? MopELs 


NO OTHER REEL GIVES YOU ALL 9 U-MAK-AT MARINE PRODUCTS 703% WHITTIER ST. 
BETTER FISHING FEATURES NEW YORK 59, N.Y.) 


When you own a PRESIDENT Reel, you get the Sa 
‘ PORTABLE SAW 


greatest thrills in fishing, fun like you've never had 
From Your Powerdrill 


fore, And what a better job of fishing youll doy 
with the PRESIDENTS instant response to yout 
very cast, its whisper-quiet, smooth operation. 
Nine better fishing features have been custom 
crafted? into hi. amzing 
Earboloy: spool pivot bushings, 
drag and balanced teardrop. design. to mention 
a few. Own the PRESIDENT. Youll be the eavy 
Of your Gshermen friends. At your Sports Store, 
FREE 1949 TACKLE BOOK 
siedpogket tsinw calendar, Newest Reels, Rods 
ines, Accessories, Fishing Tips, Write Shakespeare 
Co Dept. 912, Ralamazoo 2, Michi 


F BUILD YOUR OWN ZEOLITE 


WATER SOFTENER 


FINE FISHING TACKLE 
HONOR BUILT FOR OVER 50 YEARS 


SHIPS THAT SELL FOR AS HIGH AS $150 
WERE BUILT FROM “AUTHENTICAST” KITS 
thot cost from $6 to $12.95 
FUN TO BUILD... BEAUTIFUL WHEN BUILT! 


FULL HULL OFFICIAL SCALE MODEL OF U.S.S. MISSOURI 
EVERY “AUTHENTICAST” KIT A COMPLETE BUY 
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U-BUILD-IT 


TRAILER COMPANY 
: body Roof Cops, Roof 


Se! Bows, Doors, Complete 
AS 1 8:4, chossis Roof Corners, Roof IMPORTED BRIAR 


2 Ends. Build this modern 


seni din Smit yoo : with “LOCKMOUNT” 


Famous Milano pipe 
} 4 with added feature 
4 -..Lockmount Hesson 


Sand Casting- it Treating Case Hardening 


7 Kear I an into 
BRONZE "FOUNDRY | STOP "sz: 
“ 


goo! Mister, 
if you wont 


a e that 
always stays 
i clean and 
feat sure Syigts 


—— City: ‘Domest ? 
fina 110 volt AC or Do energy Tequired fa operation. “Write for Milano! 
dees ANSAS, CITY SPECIALTIES CO. 


Box 6022, Dept. 5-1 Kansas City, Me. vW 
OTTAWA TRACTOR SAW ——— 


‘GUARANTEES TIGHT FIT 


acbaricaae NO GOO CAN PASS 
vy blade, ball LIFETIME RESSON GUARD 


orrsore es pve sea oie ABTS PERMANENT 


CORK SEAL 
KEEPS VITAL 
SHANK CLEAN 


i | 50 


IMPORTED 
AR 


STRENUOUS SNOW SHOVELING! mans 


35f 


WM. DEMUTH & CO., INC., NEW YORK 22 


UTICA TOOLS 


FOR MORE TOOL MILEAGE 


Ask Your Hardware Store for 
FULLER'S 
Unbreakable Amber Handle 
SCREW DRIVERS 


‘America’s most popular fine of mederately- 
cod screw drivers! Wide range of 
ne 


—_S Saar) 


Adjustable Steet Wrench 


UTICA DROP FORGE & TOOL 


CORPORATION 
UTICA 4, NEW YORK 
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“onbeit re 
ESIGN, 


Make a DRILL PRESS 
Your Most Versatile 


Workshop Tool 


@ ‘You can plane woods and plastics, rabbet, tenon, 
Panel, groove, bead, contour, rout, mortise, surface 
sand, drum sand, cut moldings, shape, dovetail, grind 
and drill with Barron's time-tested and proved precision 
workshop tools. They save time, money, broaden your 
workshop techni A full line of drill press spindle 
adopters and 14" Dovetail cutter also available. All 
fools sold on 10 day money back guarant 


ci 0 


ROTARY WoOD 24433" ORUM ROTARY SURFACE 
PLANER SANDER SANDER 
2"diasoletyoloner A must forsanding 4° dia. lyminum 
fis ony-dill pres. contours ond sroipt hovsing ond heavy 
‘Over'100,000 now sdgey-Alscovallable rubber pad. A per 
invso, nt Gia. or 82-10. fectinshingvonder, 
“Chey 80 Complete With 20 Dies 


$3.95 With 5 Sleeves 


<my 
ORILL PRESS TABLE suMerat 
Fits ony drill pre Snareh rece 


Inch ‘working 
heidi work plecr at ond 


hoping and molding 


nedlion fo ores 
buy oF 


$8.25 F.0.8, Detroit 


a 


SAFETY. SHAPER 


ROUTER & ROUND END 
ITs 


‘MORTISIN 

lew type hi-speed steel spiral 

we. ‘bils. Available. in 

Individual ‘sizes or sets of & 

attractively’ packaged. from 
) 


arto 


+ Or Write Direct 


BARRON TOOL CO., INC. 
270 Architects Bldg., Detroit 1, Mich. 


ARRON worn svor TOOLS 
Prywoon BoaT kits 


‘This READY-CUT 12 
ft. fishing boat can be assembled in 8 hrs. without forms or 
special tools. Kits are complete inchiding all hardware, 
paint, and etc. Send for free folder. 
TAFT MARINE WOODCRAFT 
‘Minneapolis 21, Minn. 


264 porurar sciex 


LECTRICITY2Z whore 


Write for folder 
D.W. ONAN & SONS INC. 


2790 Reyolston Ave., Minneapolis 5, Minn. Eg 


DOUGLASS Steel-Pack MUFFLERS 


For All Makes 
and Models 


1916 W. Volley 


ET emi FREE for Trailer Builders 
t+ Satety-Engineered 


+ TORO-LESS AXLES * BULL DOG HITCHES 
AND PARKING JACK LITERATURE 


HAMMER BLOW TOOL CO. 


Dept. D-31 + WAUSA 


LESS THAN 


i ONE-MAN “SAWMILL 


Too! Special 
RALAMAZOO 


AC FUEL PUMPS 
Reliable 


because they're built that way 


your own busines: 
ing concrete block. 
brick, roof tile, ete. W 
you right in the 


-omplete equip- 

of dealing with 

you build for local market. using local 
High income potentials. Our line of 

modern machinery enables you to start small and grow big. 

CONCRETE EQUIPMENT CO. 
‘510 Onews Ave, Halland, Mich 


tiation Guise, 
Send Check or Money Order $1.85 ea 
Set of Tro $3.55 Set of Four $6.95 


Start in Spare Time with a 


FOLEY SAW FILER 


Here is a steady repeat CASH business you con 
in your bosement or gorage, whi 
19 of your regular job. No ex 
ry to turn out perfect cutting saws 

came out 100%. | 
2 morvel of perfec 
Every sow you shorpen will 


tion,” writes CEP. 
bring you new customers. You will find you can 
make up to $2 or $3 an hour—$20 to $30 0 week 
in your spore time os a storter. 


With @ Foley Sow Filer you can file all hand saws, 
also bond ond cross-cut circular saws. It is easy 
imple adjustments—no train. 
ing principle evens up all irregular 
feeth ond makes on old sow cut just like new. 


This Free Book 
Shows How To Start 


Sev 
thot will 
iso helpful, 
ust what to 
copy toder. 


12 
Minneapolis 18, Minn. 

Send me free book "“INDEPENDENCE AFTER 401" 
Nome. 

Address. 
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fn FOUNTAIN PEN GUN 


Shoots Tear Gas [5 Feet 
Fits Pocket or Purse. 
Guaranteed <") 
tostopman _[-~" 
or beast 6 ¥ 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


‘for 
FG rake “Four” ation, complete. by” gett 
re Hlecarpplser init, ae 

Ee Rete ant 


SOLDER IN 
SECONDS 


It’s Kester for 
Real Soldering Efficiency 


CONTROLLED HEAT 


Instant Heat. = 


= 
FRANZITE GRIPS ry 


Kester Cored Solders ~ 
Acid and Rosin 
the choice of all home and 
hobby craft workers for 


lean, fast, and efficient 
ae KESTER 
KESTER SOLDER COMPANY SOLDER 


‘SPORTS, INC. Mfrs. 5501 Broadway, Dept.S-12, Chicago 40,t, 
$8.95 Gitcrisne for ONLY. $4.95 


4254 Wrightwood Avenue, Chicage 39, tl. 
Ase AY 
Nework, New Jersey © Brentford, Conode 
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5195 


F.0.B, Detroit 


Heavy formed steol logs. Two 
trunnions with solid “loeking 
handles. Angle of tilt O° to 45% 
BUILT 12° Shipping weight complete 45 Ibs. 


+ $4495F.0.8, oeteo1 


Powerful, accurate, husky design with 
lower, adjustable heat treated 

{iw and work hold) down guide, 45° 

{iting table, Olle bearing and ‘heat 

{ceated part for extra wear, smoather 

faster operation, Ideal for home erase 

men, model and novelty makers. Uses 

Fin or sabre saw to Me HP 

imotar, Shipping weight 20 Iba. Motor 

mot inetd 

FULL 10 DAY MONEY BACK GUARANTEE 
‘At your Dealer — Or Order Direct 
FREE LITERATURE ON REQUEST 


BUSH MFG. COMPANY CLAWSON, MICH. 


PREGISION~ 
1G SAW 


CARBIDE SCRIBER 
NON-MAGNETIC 


Tungsten Carbide — care 
ly. ground on damond 


In plastic 
case with pocket clip, 


PRICK PUNCH ==) 
Tungsten carbide tin, with Carbide Tips” 919! 


silver brazed into 3!” 
heat treated steel body, Price Post Paid 


LUCAS-MILHAUPT ENGINEERING CO. 


How to make as Marble 


mig Liguld Synthetic Marble at home tn your 


deman 
iy weeded No 
EL. or BRUSH 


Valuable information for novelty casting, 

1'00 tem. PERMA-TER Plastic 

iin anv’ color or shade. Can be 

A fe, Work out besutifih patterns in 
Wt FREE CATALOG! 


BING PRODUCTS acraztstacet*- 


‘Boston 10. Mase. 


sontrastinur and. Bar 


B&l MANUFACTURING CO. 
Dept. M — Burlington, Wis. 


‘This is ie—the famous Too! of 1001 Us 


= bist tool of this type and today's 


finest. Irs the rool for you whether 


‘OR PROFIT 
You'M enjoy 

making. ship. 

train and plan 

models, pup- 

pets, costume 

jewelry, wood carv- 

ings, bookends. You'll en- 

grave monograms on glassware, 

tool leather billfolds, handbags, etc. And it's a 
dandy tor all kinds of repairs. Used by industry for 
exacting production jobs—preferred by craftsmen 
and mechanics. 

EASY TO USE as a pencil. Fits your hand comfort- 
ably. Lightweight, only 12 ozs. 

WORKS ON ANY MATERIAL. Metal, alloy, glass, 
plastics, wood, horn, bone, leather, etc. 

PACKED WITH POWER AND SPEED. Runs at a cool 
25,000 r.p.m. AC or DC current. 

DESIGNED RIGHT in every detail—result vf 50 years? 
experience. Close-ftting motor, non-breakable hous- 
ing, 7-segment commutator, interchangeable spring 
collet clutch. Every part triple-tested to make Handee 
the perfect tool, With 7 accessories $20.50. In 
carrying case with 40 accessories $27.50. 
PLASTIC-CRAFT KIT. All materials needed for inter- 
nal carving (Handee not included) $6.95. 


With its Attachments and Accessories, Handee Performs 
More Operations with Greater Accuracy than any Otber 
Tool of This Type. 


GET AT STORES OR SENT POSTPAID 


CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St., Dept. PO, Chicago 7, Ill, 


Send 1] Handee Kit 
| oCop. 


Handee Tool D Plast 


1 
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A New Invention 
Safe... Different 


AS) SWIVEL 
JAW 


Ny 


NEW ‘CAPACITY 
INDICATOR 


Automatic SAFETY C 
7 G s § 


FLASH BOX OPENER CO., INC. &°. 


PAINTERS’ 
STRIPING TOOL 


EYMOUR SMITH & 


rn 9OOP Main 51 i 


. for 


Christmas 


Today! 


MACHINE SHOP EQUIPMENT 


mpt 
check oF money order to- 


day 
CENTER TOOL CO., 153 Centre Street, Dept. 0, New York 13 


BELT SANDER 45", 


‘Save time and efforc... use American Port- 
Séic Sanderplane! Handies more work and is 
many times faster than a hand plane — well 
Balanced, powerful, efficient. Write for details, 


Wot 


Crosman Arms Co., Inc, 
9 Henrietta Street Rochester 7, N. ¥. 
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Improved Acme Cicevlar 
Saw Sharpener sharpens 
saws 6"t0 60” Rip,Crost- 
cut, Combination, Dado, 
even planer knives. Easy 
tooperate, acewrate—fait 
safe, Bevels 45°,Gums, 
Joints. © You con profit 
with this machine, 


WRITES ON GLASS, 
METALS, PLASTICS 


le 


Finest dia. 
iv “Reletted fore 


sepoo 


Postoaia 


nev back uarantee Made by 
foremoat New York dlamond toot man 


CLIPPER DIAMOND TOOL CO.,1NC. 


2hA WEST 46 STREET, NEW YORK 19 


ES 


~g. DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


Pumps 1800 GPH 300 gal. 30° 
high, toes PLE SQ5O 


motor, Will not clog. 


Lasawco. 


FURNACES For HOME SHOP 


Fittings, piven 


PEERLESS SALES & SUPPLY 


4324 Sheridan Lincoln 6, Nebe, 


SHARPEN Sincaxexvent 


BOX 24,SANTA ANA2 
CALIFORNIA, 


Speed Sweep, the brush 
with the steel back, is designed to 
sweep Cleaner, faster, easier, and to 
outlast ordinary brushes 3 to 1. Arbi- 
trin sweeping fluid, sprayed on the 
floor before sweeping, disinfects, de- 
odorizes, and removes stains in the 
process of sweeping. These, plus many 
more advantages (16 in all) have 
proved to be the perfect answer to 
effective, low cost Hoor sanitation in 
over 60,000 factories, offices, schools, 
and stores. Mail coupon for complete 
facts. Milwaukee Dustless Brush Co., 
530 N. 22nd St., Milwaukee 3, Wis. 


530 North 22nd St 


We are interested in complete information about 
Speed Sweep brushes ond Arbitrin sweeping fluid. 
Address 3 
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Get INCREASED CROPS 
and INCREASED SAVINGS! 
SEAMAN 
ROTARY 
TILLER 


{AN TILLED SEED. 
S mean increased 
« savings in time and labor. This one max 
the SEAMAN ROTARY TILLER .. . pro- 


az 


crops 
Vides fine, coarse or medium pulverization as desired, 


the ground... a more 
seF OF COVET CFOPS « . « 
F moisture control and 


‘and pest control.” 
"Read wore sbout thse Inarestiog foes ta our new 
free Bulletin NST. In it, farmers and agricultural 
workers tell about greater crop yields of many crops 


‘on various soils, Also, many 
new Seaman improvements are 
shown and described. Write to- 
day for your copy and ask your “ 
dealer about Seaman 
Tillers .. .. 20 different 
models, gas- or diesel- 
powered oF power take- 

off types, 3 ft. to 7 ft 
tillage widths. 


SEAMAN MOTORS, INC 


a 


208, M. 23th Street 
Milwaukee 3. 


Made $2,600 
LAST SEASON 


99¢ Profit On Each Dollar 


SEND FOR FREE PLAN 
Te he 


FOLEY LAWN MOWER SHARPENER 


FOLEY MFG. CO., 1208-8 Foley Bldg... Minneopetis 18, Minn 


Nome. 


Address 
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ferent Ssaemblies (see below | snd 
ny ‘one of 


When ordering be sure, to specty 
. c ae 


FUN to do MAGIC 


that 
Stottel drt and 
ers and 
hooks ef the rampant also 
ler 


CARTWRIGHT’S 
| TRU-CUT TIN SNIPS 


p 
Handy’ tool “for "1,001 promot 


Sensational Nw CASCO 


ELECTROMATIC 


50* power workshop 


y 
Jobs. Lightwelght—will eeltvery 
cut 18, metal 

| Very for cutting 


ely to. any 
Hmple or complex patter 


at Sa 


GREATEST ELECTRIC PRECISION- 


TooL vatue ever orFenen: $995 
COMPARE THEM ALL! complete 


Yop fet all the motor-powered tools every hobbyiet 


P dorabe rable 
ophiea ject are sapadel ‘Apple 
partment, Hardware, Auto Supply, 
‘and Jewelry stores, Practical gift. all S0-pleces 
jars for an amazingly low $19.98! 
Catco Standard 21-pe. Elect-o-ool kit. . 5 
Complete thclecteit powertgolnnd rant 2 


RENEW YOUR OLD 
AUTO FAN only $2 25 
Famous, Casco 3 rubber blade hub ase 


Sts any G-inch rubber-blade auto 
fnstail it yourself 


L. 'SENJ. UYDESS & SONS, INC. 
62m €. 167m Street Brom 59. N.Y. 


CASCO PRODUCTS CoRP. 
IDGEPORT 2, CONN. 
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(+) 
HARGRAVE 


FOREDOM Model #99 
sv Amazing LOW PRICE 


XIBLE SHAFT $15” 


MACHINE 


NeW: 


FLE 


COMPLETE 
with PENCIL-SIZE WITH 
HANDPIECE MOTOR 


TESTED 


Grinds, Polishes, Cleans, 1Noivinuatty 


ncn Sharpens, Mills, Carves, 
Engraves, Etches on Metal 
‘| uses Wood, Glass and Plastic 


UNDREDS OF § REASONS WHY 
jMCESSORIES FOREDOMS ARE TOPS: 


PENCIL-SILE 3 
HANDPIECE 


erty 
Elncinnatl 42. Onto 


The CINCINNATI TOOL Co. 


MAKE YOUR OWN ELECTRICITY 
=. “ie 
Foredom PRESTO- FLEX POWER PLANTS 


. $275.00 


wen 
PENCIL-SWZE Handpiece $5 . 
_ reve Sif ie 5 Made by Hobart #525-00) 


REX TRAILER COMP! 
1126 E. Georgia St.. 


New designs . . . Early 


30. Early Zoe 
pocket cma aes, NS rlene 
oe Ti", with photos and working 


‘Emy to make Christmas 
‘cricket, napkin holder, candle 


R U PTURE D? ? aa ense 
Get Relief This Proven Way = Lice 


Woy try to worry along with trusses that gouge your Build to" BOAT eS 
a op ts SSS 


for cutting belts. Automatic adjustable 
‘opening—follows every body movement 


764 WASHINGTON AVE. 


GZankh "MSoosroee ttt 


ments from grateful us 
Cluthe Sons, Dept. 14, Bloomfield, New Jersey 
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Build SOLID MODELS 


Authentic, realistic nil trains, ships 
CONVAIR 


FLAGSHIP 
* Z 


p 


= 


work 
een 


ALL STEEL LEGS 


re, Riana Tier anal 
fay: 


PLANS NICHOLS F 
cong MCHOLS EQUIPME 


INT COMPANY 
feos, PURVIS: MISS. 


- 
SAVE R " 
ty nds 0 
machines, ir shop—acooters, por 
‘auchinery. ining equip: | 
REE woodworking tachi et 
ish washers. farm eauio- | 
flint ee aconn ment, freezers tons 
TS OF 


I 


Thousands of Parts 
ha me 


ee 


trailer aude complete with, Tumken troller be Bearings, hubs and 

feces i's aad nea, uaa! Bren aie te 3s 

Sa migin ae eccaes es pans 
With "Single Wheeis $59.50” Wi 


NEW POWER 
WINCHES 


Govt Surplus. All ere Brand 
New and Suitable for front or 


WINEH CABLE—With Chain 


@arwoon wincn—17-000 


B85 Rhsorth "$5860 Macy ...... $1 2500 
6b on tan. eAanwoos winon—25,000 
a 50 Wisc ....., $2000 


‘A. 25,000 ib, Winch with 
Joints and attaching parts fc 
or tront ‘only. Skipping 


apeed power take-off, 
Ibternalloeal 1B: ‘Sand 7 
s 


lhe 17001 


ot WD. Trucks 
whores and joints, 


New All Puspead WINCH 


3,000 Lbs, Rated Capacity 
Ideal For Jeep 

Winch complete with| 
cable and hook 


‘Rosve’ vinci 
“Available cat 


o 
packed ‘1421 
238 Ibs, Sbeci 


AUSTIN PINTLE HOOKS fl 


Binele en, “only” $8.05. 
HLots of 13, each of 


30 
$750 
os ‘Sires on C8 order 


QS UNITED AUTO DARTS CO 


1901 ele GRIGOO-KANSAS CITY, MO, 


Kaneas city. 


nore 


ATTN!! MODEL BUILDERS 
Send for FREE list of exciting book bargains TODAY! 
POPULAR SCIENCE, Dept. 7048, 353 4th Ave., New York 10 


AL GA. tne, Wibalt Bde, Dept. 126, Srigil, Me. 


Ey 


URDY WRIST WATCH 


FOR DRESS, SPORT OR WORK 


MST 


447 W. NORRIS ST., PHILA. 22, PA, 
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Dorit Envy The 
PLUMBER: Be One 
Make $15 to $50 a Day 


Rvery skilled workman will tell you 
Plumbers have th fit, WINTER 


. Compare his opportunities 
‘with know 


3 war 
But’ a phunbing “school 
operated by plumbers 


BE A PLUMBER 32'weexs 
Learn With Tools—-Not Books 


No need 


Own Your Own 
BUSINESS 


tleeship. 
ers. bl 


p 
ther’ than’ train 
ing and a Kit of 
tools, 


Sora 


lueprint for plan 
under Licensed 
Over 7,000 Successful Plumbers 
snd This School 
made more than 
Investigate our 


ce, If you like to 
shop. ‘A’ Journey ke your op 
an works for ® Plumber t 


Master, With this 
training Journey: 


‘cxclusively "10 
plumbing, Write today for FREE. 
Vntormation.” 


UNIVERSAL PLUMBING SCHOOL 


800 Holmes Kansas City, Mo. 


MILLING ATTACHMENT 
Now — you can do milling, slotting, grinding, 
grooving, squaring shafts, sawing at angles, and 
Many other important operations on your lathe. 
PALMGREN MILLING ATTACHMENT is 
‘2 necessary fixture for smail shops, schools and 

in large plants. Fits, South 
Craftsman, Logan, Sheldon 


her makes 60a 
‘ation tor eotary angle adjustment, 
oo graduated fod and adjustment 

‘arew. Easily mounted by strad- 


Gling iathe's regular tool post. Try 
it will quickly pay for itself. 
IMMEDIATE DELIVERY 
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PISTOL GRIP 


BIG FOUR SUPER POWER 


SCREW DRIVER 


Heat treated steel clutch fits all Phillips, 
Yankee “and. other, standard bits sold by 
Rardware and ‘supply dealers. Automatic re- 
verse tur withowe removing bit. from sot. 
Indispensable for woodworking and. machine 
hops, ato body and cabinet, work, hobby 
with one bit, for $2.25. shipiibiapictias 

jour Junior hes single ‘bit, not rem Other. 

"$1.25. Money-back puarantee. Sead 


BIG FOUR INDUSTRIES 
OVER 250 SURPLUS BARGAINS 


Write for FREE Catalog PS-10 TODAY! 


FISLER SALES CO. 


Big Fe 


B Carthage Avenue 
EINGINNATI Ta, OHIO 


721 Walnut 
Kansas City 6, Mo. 


HASTINGS piston’ kines 
—THE BEST MONEY 
YOU CAN SPEND ON YOUR CAR 


LUMBER 


‘A BOARD OR A CARLOAD 


STAMMER? 


This new 125-page book, “Stammering, Its Cause 
and Correction,” describes the Bogue 
Unit Method for scientific correction of 
stammering and stuttering successful for 
47 years. Free—no obligation. 
BENJAMIN N. BOGU! 
iret 


4826 


How to Make Paper Flowers and Party Decoratio 


Foremost Books, 353 Fourth Ave., New Yerk 10, N. ¥. 


BUILD YOUR OWN POWER TOOLS 
hing 77 titine ARBORS 5655 


Guero 


laces tool post and nine stand- 


Oniversal SP ec soiaee missy supports 
Tool Block *2%23, bing, threading, and ext 


off tool bits. Rotatable Has self- 
aligning knurling Gar 
head. Precision ad- Sar 


Pee 


justment for tool Tay 
height. No re-adjust- 5 | 18 
nt required when = | 125 
we | use 


replacing tools. Adapt: 
je to some other 
Write for di- ithe] 100 


ira er) 


Tob factory 


LATHE WORKS 


496A © Matnan St. 
‘Sout Bend 22, ndana 


FOR JOINTING 
GUMMING * SHARPENING 


F CIRCULAR SAWS 
ICE SAW & KNIFE 


‘COMPANY 


ed Equi pment 


machine. shoy 
Popular Science, 


‘*PLASTICS’’ 


Work in a fascinating and profitable hobby. Just outour 
latest. fabricating ‘manual. fells "you how to work. with 
Plastics. Our new Catalogue 

Plexiglas — Lucite —Teni 
fod sand tus -Gomplete ine es 
find ‘supplies. ‘Send 20e today for Catalog and Handbook. 

HOUSE OF PLasTics 
18648 Linwood Avenue, M:'O. Dept. 13, Detroit ©, Michigan 


‘ete, Only $4.98 postpaid. Address 
‘Dept. 128, 353 ath Aver, Mew York 10, N. ¥- 


TM Huu Uf... 


FOR THE CAMERA FAN 


ONLY ONE 
EXPOSURE METER— 


Te NORWOOD) 5 
WILL SATISFY #7777’ THIS YEAR 


Whether novice or expert photographer, he will 
value your gift because the Norwood Director i 
the most accurate—quickest—and easiest to 
use. It is the most modern (it measures all the 
incident light falling on the camera side of the 
photographic subject). No previous experience 
required. Just one quick reading—no guessing 
—no compromises—no indecision. Perfect ex- 
posure every time. 

Yes, the Norwood Director has set the photo- 
graphic world agog—everybody is turning to 
the meter with the Photosphere.* The most con 
sistent results are assured under all picture- 
taking conditions with any camera, movie oF 
still—out of doors or indoors. Perfect for black- 
and-white—a must for color. 

The superiority of the Norwood Director 
been proved in the hands of tens of thousands 
of enthusiastic own- 
ers. So stop in at 
your local came 
store—get him 
Norwood Director, 
he'll be pleased and 
mighty proud. 


urirut 


AMERICAN BOLEX COMPANY, 
$21 FIFTH AVENUE, NEW YORK 17, N. 
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<Create a new ; 
mechanical toy 


big money if you design o new or di 
motor driven toy, powered by the 
MINI MOTOR. 

The monufacturer of the MINI MOTOR 
{also the famous "75" water pistol and "500" 
machine water gun) offers you a 5% royalty 
for the 


monufocturable. 
., Used fo operate toy airplanes, racing cors, 
speed boats or whatever you moy design, 
the MINI MOTOR (Rashlight battery oper- 
cated, wg. 2 ox: is light as © feather, 
with hoirbreadth precision and is powerful 
enough to run a toy bulldozer. You may find 
explored uses for this wonder motor which 
costs only $2, yet may make you rich. 
in the coupon below ond mail it with 
your check or money order for $2. You will 
receive your motor by return mail with full 
instructions ond suggestions to help you get 
started in this toy award plan, and also 
contract for your protection. Nationally known 


ARPIN PRODUCTS, INC. 
422 ALDEN STREET 
ORANGE, N. J. 

Enclosed money order] check [] for $2. 
Please send the MINI MOTOR ond my con 


tract to me at once with full details on how 
I may earn an income for 
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Gis 


Thread 
Theead Can 
Weight Gi 


Actual Siw V-Pheg % 
‘Champion Spark Plugs for model gas engines give the same 
dependable performance as regular Champions, Champion 
Ceramic insulation —Sillment sealed, Alloy needlepoint 
electrodes for easy starting. One piece construction, 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1, OHIO 


€c MILLING ATTACHMENT 


‘Mmimreae oS oO 


! WOOD CARVING 


vg 9” TALL FIGURINE mk $1.85 


ey 
This beauty is easily carve 


Tats esta 
|, ete 


BRAUN-CRAPFT ‘“fovat' 


OTTAWA Buzz Master 


sviwnvee |) 


isi 
Tg four-eplinder models, Clves hi 
Information on boats 
asely ustrated. Write 


| > 


Saez N. 27th St., Milwaukee 9, Wis. 


® . ” VERSATILE 
Powertuist” Vt Docuer Tool 
LEADER IN ITS FIELD—THE TOOL WITH MANY USES 


FOR SAWINc—pRILLING—ROUTING Hex Shaft and Foot Control Easily Attached 
MORTISING—GRINDING—POLISHING for Carving, Engraving, Die Sinking, Deburring 
Pawertiat” operates with 


four bits 
rum sanders, and 


en high, orque, Val-bearing ‘are 
‘mot ‘Tuens‘30.000 WPM Operates ingenuity “af” the user. 
fon 11g Volts A.C. or D.C. and hus a 1s" capacity Key tightening three 
gumensions are 14" lone. 6° ride, S35" bleh. Table is 
ide Castings are made of Peete 


Roney Order. $5.00 deposit required on all © 


DEALER INQUIRIES INVITED 


f 
| PIONEER POWER TOOL COMPANY, 


/ | 109-111 St. Louis Ave., Las Vegas, Nevada 


JOINTER 
DRILL PRESS 
SPINDLE SHAPER 


WYTEFACE 
STEEL MEASURING TAPES 


operated H. 
100-ton ea 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N.Y. 
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Build 


your own SMITH Compressor 


way guns, rock drills, tempers, paving breokers, 


PLOWS CLEAN THROUGH 
3 DAYS’ 


BEARD! 


Write for complete information! 


GORDON SMITH & COMPANY, 
405 College Street ® Bowling Gr 


NEW 1949 
Plastics Supplies Catalog 


Just off press. Full details on Plexi Lucite, rods, 
sec set Za eee, Piel en 
a a a 


Plastics. 
Stamps or 
Dept. PS- 


. » «the Shaver That Shaves Any Beord 


Here's a precision made, close.cutting electric 
shaver ata pleasing price. The WbisKER, utilizing 
a long tested hair-clipper principle, shaves amy 
beard... even 3 days’ growth . . . effortlessly, 
quickly and cleanly. It’s built to last , . . has no 
rs, brushes, bearings. Powerful, magnetic-type 
‘motor for 110 y., 60 cycle AG, is quiet operating. 
No radio interference. If your barber, beautician, 
or dealer does not yet have the WhiskER, use 
coupon to order. Money back if not delighted. 


ELECTRO TOOL CORP., DEPT.538-M, RACINE, WISCONSIN 


NEW DELUXE KITS 
rehome daa Come 


75°, Bow 
If Your Dealer Cannot Supply You ‘gan where 


MAIL THIS COUPON 


Etec 


PARAMOUNT ENGINEERING & MFG. CO. 
172 EAVINE RO. KALAMAZOO, MICE 


City Stote, 


Sie So See a eee | 


Square turret indexes within 0008". 
Rocker adjustms 


Mounts on cross 


"goon! explains "everything 


MODERN SHOE REBUILDING SCHOOL 
fer rary PFooav 


SOU 


TH BEND ::22= 


pote A, Somes 
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The only ottochment for 
angle-head electric drilling 


Why Pay More and Get Less? Only the BULL BUFFER " 
Has everything you want in a polisher- sander! © 


re aril 9 ex 
unit te buy 


3. Only Bull Buffer bas swivel action—turns 
Invcomplete circle when drill ts Matlonary 

fou pollsh and sand taste 

Beuueffal, "professional 4. Only Bull Butler has angle head for elee- y ORDER THESE ACCESSORIES FOR YOUR 


ts te all hard-to-reach ‘ur BULL BUFFER 


5. Only Gull Buer has 3 speeds"—“same 


BERTRUM H. ENGINEERING CO. 
3121 Main St. Dealers Write for Information Kansas City, Mo 


Old or New Car... Amazing NEW 


Gasoline Injector Peps Up Motor for law Inte manitotd 
Peak Power Demands, Gives You... Sily opens check 


volve for injection 
‘of needed fuel, 


© QUICKER STARTING 
© FASTER PICK-UP 
¢ BETTER MILEAGE 


Remarr Aacomacce Gasoline Injector «improves moron 
Works on Low Manifold Vacu aiccresits 


FETE NOW you can thrill eo toe 
PPR) for20ce In. your or 
ENG AUTOMATE 
Pa You can fel 
5: & 


connscrs) 
“Sanson 


* FASTER PICK-UP 
ETTER MILEAGE KIT COMPLETE A 
* LESS CHOKING TO TANK 
© LESS CARBON 


NAFPIER GETAWAY...00 *dend 


IRE POWER on hills, reduces knock, less * ELIMINATES MOTOR fir fucc Sout 
‘Riot! QUICKER STARTING tay wns “wih ccc: | SPUTTER eee ee 
iy 10 choking, no drain on barery! Tes amsngly imple and» LONGER MOTOR LIFE 
ficient engineered m9 ately and extomatialy njctatomised Product & Development Co, 
fuel into the engine when needed! It SAVES GAS...delivers 1u_* N@ More Vapor Lock ‘Se Lovie 1, Mo. 


[teeter tr eeemertebewem Adoptoble to ALL CLIP THIS COUPON TO ORDER DIRECT! 
Once tostalled, sequires no further adjustments. KCMMRUCUMMTLED | Product & Development Co. os 


If your dealer does not have | 705 Olive St, St. Louis 1, Mo, Hi 
Dyassneneeier: Jens 2 fupoly of Rematt Auto | Seng Remart Injector st $1995 ppd. Tm enclosing | 
have proved vp t0 19% Taead What User] Smt gcquzlie lekctors {Oicheck — OM-O.. (Send C.O. D. plus porage! 
jon'emitien [Seyst “Rens Aveo| snd give make, model sod 1 

Stacie Test ot your ear Kas cde 


Ei pares and Stings you need 1 
sige you 

Rranted (Atte tects | 
ltion costs about. . $250) 


JES INVITED! 
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ZN yo" WOOD PRODUCTION 


ENGINEERING 


GIFT Oo 


fora photograp 


the meter with @ 


MEMORY! 


is. 


KLOK_ INSTITUTE 


Save WMoney-Make Money 
th LARSON Leathercraft 


exposure meter for a thrilling 

Christmas! Type PR-1, $32.50". 

General Electric, Schenectody 5, 

New York. 

‘Alto famous Type DW-5B . . . $19,95* and $21.95 
Fae Trade price, Fed. tax ine 


GENERAL @® ELECTRIC 
BOATS! PackAcED BOAT 


DUAL TAIL PIPE EXTENSION] ENSION| 
ay cae plated 
reetty ae wan ® 9.95 


LYONS PRODUCTS COMPANY 
a 


] esd COUNTERS 
FOR LOCATING RADIOACTIVE 
MINERALS - FOR HOSPITAL 
AND INDUSTRIAL USE. 


TIFIC SUPPLY CORP. 
Soren ies s6rs LAKE St OMAMA 4 NEBR 


¢G Sample Of New PLASTIC Shows How To 
Make Leather..cLeatherette 4/KE WEW/ 


| JUST MAIL COUPON 
Ne Obligation 
SP Samey ios Rina city, 


‘OWN A PROFITABLE 
_UFETIME BUSINESS 


LEATHER-NEW PRODUCTS, 
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SAVE ime ! MAKE EXTRA 
AND WORK MONEY / 


iY TO 
co SHAw 


OPERATE 
and"PEPPY PAL” 
GARDEN TRACTORS 


st of religious, nurs 
srbjcet that glow in the dark 


ng industry 


REAL ENGINE VALUE 


JTOPOWER.” Only $1.00 postpaid. 
AUTOPOWER INC., 918 South Theresa St., St. Louis 3, Mo. 


- 3 Powell SETS THE PACE “ican 


H.p. Motrercletyoe Ensine $e 
bleh 


hour re than 
I central bined fenders, 
Write Yor FREE FOLDER ond address of nearest dealer 
Pow meron, 


el MANUFACTURING COMPANY comf¥di’ 
2 TERR FIC BUYS FOR YOUR CAR == 


REAL DIESEL ENGINE 


BOYS -ITS FREE! gaz 


Exciting New Book on 


ATOMIC 
ENERGY 


‘and ‘THE WONDERS OF CHEMISTRY” 
Don’t miss it, fellows! Introduces you to the 
miracles of Atomic Energy . . . and lets you in on 
secrets of the mysterious Atomic World. Also 
shows you how to amaze friends with chemical 
magic. Describes many fascinating home experi- 
ments. Get FREE copy today! 


INSIST ON srt Core; EMBED REAL FLOWERS 
EMCRAFT "in MEW Magic PLASTIC 


‘Now create many lovely and unuaus 
ike the distinctive patay counter snow 
mate! oneiea nan 


the 
‘crystal ‘clear, or may be dyed to produce 
‘Rorgeous color effects. Make really difler= 
fat lewelry, book ends, picture 

frames, candlesticks figurines. 


aes 
So S| ee 


ading stores everywhere, Ask 


FOLDER OF LATEST MODELS 
THE PORTER CHEMICAL CO. fn Are SNOMICAL BENDA 
wi rn 


81 Prospect Ave. Hagerstown, Md, 


aiihe VY cuee 
i» ST. LOUIS 4, MO, 


BUST-O-VNC Sree sean ome 


Ra en wont oe ral : $1995 
FST. We Win Fol led 


UNIVERSAL YONKERS CORP. *37,4\ 


We, Nor a deciric "Hak" or “bih-bet™ pu, the BED WARMER ets 

a & foot of mattress ander lower shect—protected against soiling and the 

sle © De Sit beteios tested cur’ safer and economy, Operates for about 3c 

\ r, Mice tate sere you colar, cuy sapag the Site ORDER 
M 


YOUR BED WARMER TODAY, postpaid from factory to you; ten-day 
approval—Satisfaction Guaranteed or Money Back 


in warm,cozy comfort siffwinter | WONDERFUL FOR CHRISTMAS 
with pattie creex ACA Warmer “a weicome ci pospat— $1195 


Why spend shivering, sleepless nights—tossing and ALL WINTER“ SEND ONLY 
turning in mi 
ous. 


because your feet are "like ice"? 


Seis Ba 7 
be warm and comfort 
easily” into scund, refreshing. sleep. And as you 
yoy. ater"re.” yo ncreave” your renstance to 


5810 


EQUIPMENT CO. 


BATTLE CREEK 32, MICHIGAN (The Health Center) 
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WHAT DO WE MEAN!!! 


With “Suede-Tex” dyed rayon fibres, you con now obtoin o colorful 
RR) velvety suede finish om plastic, wood, metl, rubber, glass or popet. No 
> fessional skill required. Phonograph turntables oren't naturally fur- 
< 1g. That velvety-like surface is @ finish objained through the magic 


of tiny bits of fibre—some 250,000 to a square inch—stonding on end 


TT WITH eres wowrss 


Apply undercost adhesive supplied in kit to the object. The some color 
rex" rayon fibres is put into the gun, (shown below) and 
10 the adhesive. After the coating hos dri 


of "Suede-T 

sproyed 

“Suede-Tex” with @ very soft brush, (it can be reuse 
colors available. 


A COMPLETE KIT: 
Potented high velocity spray gun, two colors 
of “Suede-Tex" fibres, matching colors of 


€& 


—. 
Donser loborotory tested undercoot adhe- 
Y\e Y 

@ 


sive, thinner for the latter, and an undercoat 
- ‘opplicotor. 


POSTPAID 


95 
ALL THIS FOR ONLY 7 IMMEDIATE DELIVERY 


IF YOUR DEALER CANNOT SUPPLY YOU—ORDER DIRECT. 
SEND CHECK OR MONEY ORDER. SAVE C.0.D. CHARGE. 


© LITERATURE AVAILABLE. 


DONJER PRODUCTS COMPANY 


WIS STERLING PL., BROOKLYN 13A, N. Y. 


HOW? REFER TO 


POPULAR SCIENCE, AUG. 


SE SUEDE-TEX 
IN COLORS 


PAGES 160 AND 161 


GOOD WEAR ror WORK 
REAL FACTS 


ABOUT DEAFNESS 


YOURS IN 
FREE BOOKLET 
Authoritative new booklet, fully illus- 


trated, can help you solve your hearing 
the facts about your hear- 


causes—its correction. 


Western Electric. v«p.200-0512 
195 Broadway, New York 7, N.Y. 
Modern. and Your 
zing sds 


Send free, copy of “3 


REEVES BROTHERS, INC. 


54 Worth Street, New York 13, N.Y. 
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WORLD'S 


pST PRICED: 


VEST POCKET SIZE 


MAKES IDEAL GIFT 


‘$ 95 5 
CALCULATOR MACHINE ‘CO. (Mfrs. 
507, P.O. Box 248, GLENVIEW, ILL. AGENTS 
seme aeeeeeunen™ WANTED 2 


(Mrs. 
‘0. 1507, Glenview, Mt, 

Your Cale latgr | rs ore ‘what I've been iooking for. Send 
ne at once ‘or (Pam enclosing 92°98), 


Hn 


) 


SEND NO MONEY 


= FREE!! |S 
FREED Go 

: saa etues 

! | BRS 


NEW ‘rs cmon oror ton mney PREFAB 


ee ee et 


el PREFAB TOY CORPORATION © 230Fifth Avenue © New York 


The ta Soteese DYNAMIC crcrcea ARC WELDER 


Transformer Type 


fort ial and pro ime tool for ah Ww 
Tho Make money doing repale work torothers: Weite today for fall partialar, 


"DYNAMIC WELDER CO., Dept. 128-AS, ae aoa eee 
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NOW YOU CAN OWN A GENUINE CALIFORNIA 


STAINLESS 


Qdeal sre: 


WATCH BAND 
ror $900 


onty © Mrunrrice 
Flexible » Secure 
Sonitary + Comfortable 
Closely Adjustoble 
Fits ony wrist up. tg 8-in. Ends of 
band ot watch 24° wide. i your 
deoler comot wpply you, send 31 
cosh or money order, Bond sent at 
once postpaid. 
1825 N.MAIN STREET 


MARQUARDT MFG. CO. tos ancetes 31, cauir. 


SAVE HANDS 
SAVE TIME 


with Steel-Gri 


‘The best opportunity 
in “speeding” production. 


Used by ENGINEERS 
MACHINISTS + FARMERS 
SPORTSMEN + FLYERS 
Order Yours Today! 


cop. materials 
Chrome. tanned 


aloe’ or 


te Your need today’ 


INDUSTRIAL GLOVES Co. 


ELCh AL 


146 Gorfield 


Denville, tilinots 


no 


vada: Bel 


ll 
Lg Fits Under Cor Hood! 


GROVER PRODUCTS CO... no ie ct 


comes easily with this 


SKW POWER 


plus 


ARC WELDING 


‘This 200 amp. 908. driven 
‘AC welder becomer a5 KW AC 
power unit by flipping © switch. 


You CAN START AT ONCE 


| 


OUTSIDE JOBS PAY EXTRA 
Ability 8 independent 


BUILD WITH RioHT FoUNDATION 
ake certain of rece 

Nobor!: Nall ‘coupon tedey. 
Hobart Bros. Co., Bax P-128, Troy, 0.” 

One of the Werle 

Builders of Are Welder 


CS Industriot 
Type AC 


Enroll Now! Leor ore welding 
by 


Shop Tyee 


‘AC Welder 


{ appress 


TY 


STATE 
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“Does Same Work as High Priced Machines” mas 


1... #0 says L. E, Puterbaugh, Dayton, Ohio. YOU MUST 
SEE this amazing S-in-1 EMRICK to fully realize what a 
wonderful bargain we offer. Handles big, heavy jobs. Tools 
quickly interchangeable — 83 operations. Needs only ONE. 
motor (34 to 94 he. Pertormance equipment cating vp to 8 


r 


times mere. Dandy for man or boy —do home repairs; make scores of Christmas 
ricer rom wood, metal or plac. Use i fr operating prosabie GIFT 


Sparestime business, Thousands of tatisGed wsert. Des't aqeunder herds 
termed money on high-priced evtfta—GET AN EMRICK? 


10-DAY 
JEREE or oo 


i 


© FOR YOUR HOME WORKSHOP 


(oon FLEXIBLE SHAFT 


8 
A - 
L Sioss” 1/3 HORSEPOWER 
t icon wee ment 10 any workshop, you'll find the exible shaft valuable in 
. RE 
e 
A 
5 PRICED 
' 
N SEND CASH, CHECK, OR MONEY ORDER TO: 
id SUPERIOR TOOLCO. (5 8: 
5 5005 Euclid Ave. 1088 
© FOR THE SHOP {Dealer's Inquiries Invited) 
4 1 MiTsRe 5 ceurer r Master takes the 
6 2 dlaheren & CovENIeNT place of an expensive miter 
handy AccunaTe box accurately set to any 


Zools dv | 3 Siine™ 
one yr" 


Je marked for mi- 

and. 8-sided 
frames. Steel construction, 
Built to last a lifetime. If your dealer 
can’t supply you we will send it post- 
ywhere in the U.S. for $2.00. 
(Foreign $2.25), Unconditional guar- 
antee. If not satisfied within ten day 
for any reason whatsoever, your money 
will be refunded. 


MASTER SPECIALTY COMPANY 


3024 EAST LAKE STREET ® MINNEAPOLIS 6, MINN. 


UR CAR THE “WOLF CALL” 
of Deep Tone DUAL MUFFLERS 

The rich, low, mellow sound of “straight thru” ADVANCE muflers is something 
all your friends will edmire. 

‘Also greeter power, speed, ond economy result from the reduced bock pres- 
sure of this sdentife design. Rugged steel tube throughout (no oluminum)y 
blowour-proct. 

SIMPLETO INSTALL. Mo welding, cutting, or holes to dril. Complete with rubber 
mounted clamps (ne ratte) ond ell necessary Btings. 
[[Poeance ares oe 5, Vert Arm, Dept. 7512-8 Ls Angeles 44, al. | 

Send Check. Nesey Order Se we wil mall CO.D- 
Taw per peiews opon recep 


Moy 


aay. |e See | 
ADVANCE MUFFLERS| “~*~ semiten aoe | 


68005.VermontAve.,LosAngeles44,Cal. | saien_ = om 


=| 


Wood Carving 
no WHITTLING 


Figures of men, 
birds, are really easy to 
t of a block of 
when you know the 
With a few sim 
id tools and the 
practical diagrammed directions in this inexpen- 
sive new manual, you can make fascinating 
things—carvings for furniture—jewel boxes— 
frames, treasure chests, plant stands, ornaments, 
book ends, crumb trays, cabinets, puzzles, ete— 
a host of useful and some very novel things. 
You'll be surprised how easy these directions are 
to follow—you will discover the most intriguing 
hobby you ever dreamed of—and one which 
costs you nothing to enjoy. Your main material 
is odds and ends of wood. 


Every Kind of Carving 
Explained = 


Illustrations, | step - by: 


diagrams make 
ble for a begin 
excellent results 
from the start 
how to do chip carving, 
Tevel - surface 
carving in relief, 
How to make pierced or 
openwork carvings. How 
to carve turned. ol 
such as chairs, stoo 
bles, Carving ‘in the 3 
completely explained and 
simplified, “You'll enjoy 
originating your own. de- 
signs and. patterns 
method fully expla 
the manual, 


256 PAGES—13 CHAPTERS 
MORE THAN 200 ILLUSTRATIONS 
BOUND IN STURDY CLOTH 


This wonderful new handbook, prepared by the Edi- 
torial "Stal of Popular Science Monthly, costs you 
nothing it you do not wish to keep it.’ SEND WO 
HONEY NOW" "just tear off and soail the coupon 
below right now’ aid your copy of WOOD CARVING 
AND WHITTLING will be mailed at once. Remem- 
ber it for any reason you decide to returns’ the Book 
within 10°days, your maney will be instantly refundea 


Popular Science Monthly, Dep 
353 Fourth Avenue, 


Please sand me your new 256 
ina’ AND wHITTLING 
ihe pastman any B00 


When the beak i 
2 few tents pont 


Address 


Clty, State 
Orders from o ihe U. 5. must be accompanied by cath, 


th 


Mu 


CROSLEY 


S 


STATION WAGON 


F gallon of gasoline 
|-steel throughout ® Range of colors 
4 cyl. Crosley Cobra liquid-cooled engine 


@ FINE car 


For beouttul cotolog wi 
Ine., 2532-47 Spring Grove A\ 
Cincinnati 14, Ohve 


Crosley Motors, 


THE TIME OF THE YEAR 


fo the iine fy bf! 


Rack the season with thrills. Race your favorite 
slope with the sure-footed contro! 

matched, hand-crafted Northland. Sk 
lands are ideal co own, ideal to giv 
for the famous Northland Ski Manual, or, write 


for free pamphlet. 


NORTHLAND SKI MFG. 


Supplier 
1AM PARK 


the U.S. Olympic Ski Team 
ST. PAUL 4, MINNESOTA 


DECEMBER 1 


of perfectly 
North- 
Send 15¢ 
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BROKEN CHINA, TOYS, ETC. 


Te’s transparent, 
waterproof, 


DUCO CEMENT 


SET INCLUDES OVER 300 ITEMS 


Hore is the list. 


{GROBAN SUPPLY CO. 03% 
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How To Get THE Most out 
oF YouR HOME WorKSHOP 


‘use and enjoyment you eet 


Hit%'s Bow to DOUBLE the 
from your Home Workshop! 


hobbies! 090. illustrations! i 
workbench manual now! Pay postman only’ $1.98 plus 
postage when book arrives. (Or, if you want special 
Betuxe Edition, Buctram bound, stamped in brilliant 
aluminum foll, pay only $2.73.) Use it = whole week. 
‘Then, if not fully convinced It can DOUBLE the value of 
your Home Workshop to you, you may return It for refund 
Of every penny! Writ 
POPULAR SCIENCE PUBLISHING CO. 

Dept. 128, 353 Fourth Avenue, New York 10, N. Y. 


“Radio For The Millions” Shows 
HOW TO BUILD 78 RADIOS— 
PHONOGRAPHS— OTHER SETS! 


‘This giant book brings y cure-diagrams plus com: 
plete Instructions tor bul 
ae 


‘arrives, pay postman only. $1-49. plus 
Me baer pr eon a AL me bee 
Says" Free Trial you aren’e delighted, 

Be'aure fo send your andes tay 60 
POPULAR SCIENCE, Dept. 128, 353 4 


‘return it for full refund. 


FLUORESCENT 
TO SELL EVERYWHERE 
TO INSTALL ANYWHERE 


10 SEPARATE 5-FOOT LENGTHS ALL TOP QUALITY 
FLUORESCENT NEON TUBING—CHOICE 6 COLORS 


RADIOMEN’S HEADQUARTERS * WORLD WIDE MAIL ORDER SERVICE! 


TERRIFIC VALUE 


$2071 


PORTABLE ELECTRIC DRILL 


Jn in vivid red housing, that delivers a powerful 20 
i re “i inary blowers have 
runged 


COMPRESSED AIR 
INSTANTLY, Ai 1 


BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept. PS BUFFALO 3, N. Y. 
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7x 50 


BINOCULARS| 


MADE TO RIGID MILITARY SPECIFICATONS 
Brand New 


Two for One. Hinged at two points, 
BROWNSCOPE CO. this new double-decked waflle iron turns out 
| two full-size waffles in the time ordinarily 


Devt. 127 24 West 45th St. New York a9, m. ¥. | | Tequired to cook one. You just pour batter 
into the bottom section, let down the middle 


WindoStep’ part, fill it with batter, and close the lid. 


tor at oursoe wonpow wore | If cently. was put on the market by the 
paper ell, Serva-Matic Co., of Chicago. 


Light, strong, easily handled 
and adjusted. $00-Ib. test. 
Steel railing, substantial 
floor, rubber house protec- 
tors. teed. Pat. Pend, 
Territories open. Free 
folder. “TM. 

$9.85 C. O. D. PLUS FEE 

$10.50 POSTPAID 
(Add $.50 West of Rockies) 


MORRISON CRAFTERS, Inc. | 


703 Miami St., Tolede 5, Ohio | 


7 
—EST- - 
fe Blown Fuses | 

we Fetes SAFELY 


Skate Sharpener Fits Pocket. A 
small sharpener that gives ice-skate blades 
a hollow-ground edge is offered by the Beta 
Products Co., of Middle Village, N.Y. The 
gadget is %” in diameter and 2k” long and 
has a replaceable aluminum-oxide stone. 
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Modern Living 


New Broom Sweeps Cleaner. 
The bristles of this plastic broom may be 
kept crisp and shiny by washing in warm 
water. In addition, the maker, The Modglin 
, of Los Angeles, says the broom sweeps 
cleaner than the old-type broc 

static electricity generated b 


Atomizer Carried in Purse. This 
midget perfume atomizer loads from the bot- 
tom like a cigarette lighter and sends out a 


mist-like perfume spray when the button on 
top is pressed. H. Herzog & Co., of Chi 
cago, prices it at about $5. 


| 


JIFFY xr. CABINET 


with 
ALUMINUM or CARDBOARD DRAWERS 


32 DRAWER 
MODEL PICTURE 
ONLY 


$5.95 


POST PAID 


SO HANDY 
ror SO MANY USES 


AT HOME, SHOP AND OFFICE 

HANDY WAY TO KEEP SMALL PARTS, NUTS, 

WASHERS, BOLTS, NAILS, SCREWS, STAMPS, 

PHOTO SUPPLIES, HOBBYIST’S NEEDS, ET 
Smart way to keep small items at home, office 
or at your work bench—The Jiffy metal cabinet: 
holds 32 or 64 spacious drawers (aluminum or 
heavy weight cardboard) that put small 
at your fingertips. Spot welded steel cabinet, 
enamel finish—metal flange drawer guides. Why 
fumble? With a Jiffy you know where it is, 
Order today for yourself or gift giving. Send 
check or money order—no C. O. D's pi 
red below. Add 3% sales tax for Ol 


WITH RUSTPROOF ALUMINUM DRAWERS 
Solid one piece drawers—iong service life. Satin 
finish. “Ideal for shop and work bench needs. 


32 DRAWER UNIT 
$8.95 post Pain 


64 DRAWER UNIT 


$15.95 post pain 


‘SPECIFICATIONS 
6” DEEP 6” DEEP 
12%" WIDE, 2514" WIDE 
1514" HIGH 1514" HIGH 
DRAWER SIZE DRAWER SIZE 

114" DEEP 

234" WIDE 

6” LONG 


32 DRAWER UNIT 
$5.95 post pain 


64 DRAWER UNIT 
$9.95 post Pain 


WITH HEAVYWEIGHT saxseaans DRAWERS 


Suitable for most home uses. 


Havy reinforced 
cardboard with kraft covering. Metal drat 


wer pulls. 
KAYTEE PRODUCTS 

BOK 588 CANTON, OHIO 
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Small Parts—Nuts—Golts 


ammpeememnenmm Stow ew sy ME ccm lids (9 Modern living 
Ser 


ndale, Calif. 


WITH THIS PORTABLE ELECTRIC DUAL 
DRIVE RADIO-PHONOGRAPH COMBINATION 


MINUTES PLAYING TIME ON EACH RECORD | 


Whipper Mounted in Bracket. 
The Brac King Whipper © is easily set up 
or dismounted for storage by slipping it in 
or out of a bracket that screws to a table 
edge. A hinged joint at the top of the up- 
right permits the blades to be swung up out 
of the way to remove a bowl. The National 
Die Casting Co., Chicago, is the maker. ' 


USE 


pure 


CASS BRUSH Co. 
185 Mercer St. | New York 12, M. Y. 


= Gar APPLY Drying Rack Folds Away. The 


Quik Grip Drier ©for bathroom, laundry, 
or kitchen—features eight fold-away bars 
and 24 clothespin grips. When the 7” bars 
are folded up, the rack is 2” high and 9” 
long. Molded of plastic in five colors, the 
drier is priced at about $2 by the Rochow 
Swirl Mixer Co., of Rochester, N. Y. 
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Now Toast Pops Down. This new 
electric toaster has wide openings at the top 
to take either bread or rolls. When done, the 
finished toast is automatically dropped out 
of the opening on the side. Delta Manufae- 
turing Co., Philadelphia, is the maker. 


Chair-Desk Combination. A built- 
in fluorescent lamp is a feature of this com- 
pact, moder desk and chair set offered by 


Stephen Nemes, of Chicago. The unit oc- 
cupies very little space and may be bought 
in a wide range of colors, even in color 


combinations to match other furnishings in 
your home. 


IT’S NEW 


THE PUTTY MASTER 


PLACES GLAZIERS SKILL 
IN YOUR HANDS 


IT’S EASY 
A putty knife with the patented shaper that 
anyone can operate—packs, shapes and 
trims putty perfectly with one stroke and 
allows only the right amount of putty to be 
applied—a time and money saving item 
that will more than pay for itself. 


Only $1.00 Postpaid 


anywhere in the United States. 
Tam enclosing $1.00—please send me one Duo 
Putty “Master.” . 
PUTTY MASTER 
876 Fletcher Street, Chicago 14, Illinois 


CLOGGED DRAINS 


and keeps them clear. 


Finger-tip action sets up a 
two-way hydraulic move- 
ment that quickly loosens 
obstructions and moves 
them down the drain. 
Finest materials and 
highest engineering 
specifications throughout. 


SATISFACTION GUARANTEED 
‘OR MONEY REFUNDED 
Write for free illustrated 


folder showing models for all s 


TELMOR PRODUCTS CORPORATION — 


1912 W. Loke Street, Chicage 12, Illinois 
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Navy Aerobee rocket, 57. 
this panorama of the ‘earth's 
lies at the bottom, upper 


les high, caught 
face. Mexico 
‘yoming at the top. 


BAY. 1946 
25 cents 


POPULA 
CIENCE 


PS cover by Pioch, drawn in 1946 from imagi- 
nary perch 50 miles up, shows parts of New 
Mexico, Texas, Alabama, Mississippi, Louisiana, 


Mind's Eye Scoops Camera 


S most of our readers know, the first 
question PS editors ask about a possib! 
story is: “Where do you put the camera! 
More than two and a half years ago we 
asked that routine question about the “Wac 
Corporal’s” research mission into the iono- 
sphere (PS, May '46, p. 66). The answer 
we got was logical, but fantastic: “You put 
the camera 50 to 75 miles above the surface 
of the earth!” At that time neither Poputan 
Science nor the Army nor the Navy nor 
the Air Forces knew how to do that. 
So Ray Pioch (PS, July “46, p. 254), our 
engineer-artist and cover specialist, took 
over, With detailed maps superimposed on 
a large globe, together with a perceptive 
eye and sense of what's dramatic, Ray 
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worked out the panorama of the southwest- 
em U.S.A. shown on the May 1946 cover. 

His “camera eye,” perched 50-odd miles 
in the air, caught visibly the earth's curva- 
ture, along with just the right hairlines, 
and dots identifying natural and 
man-made monument 

Now comes the Navy and its collaborating 
experts from Johns Hopkins to give us a 
true photograph, on a grander scale. But 
Pioch’s work suffers little by comparison— 
perhaps because he was able to work with- 
out the ground haze that obscures much of 
the Navy picture! 


fe May nerr 


is one 


Th 
D2XX-4FO-RBYS 


~4F 


HARLEY-DAVIDSON 


{ 
THE SMOOTHEST RIDE 
ON TWO WHEELS! | 


with the New /)0RA-GLIDE FORK 


NEW Hydra-Glide Fork irons 
‘out bumps like magic! 


hold at 2 couch 


NEW sealed ray headlight urns 
‘night into day? 


o 
INE powerful foot brake takes 
e 4 
(3) 
° 


NEW air flow fenders for stream- 
lined beauty. 


SMOOTH is the word for it . . . comfortably smooth, even on 
rough roads! Remarkably stable and easier than ever to handle. 
Takes off like a “jet-job” . . . amazing new performance! All 
this and more is yours in the New Harley-Davidson with the 
Hydra-Glide Fork. You'll ride with new road-hugging security, 
steer with new effortless ease, stop at a touch of the 

enjoy the great sport of motorcycling as never before! You'll 
enter a new world of motorcycling performance, as you thrill to 
the “flying-feel” of your Harley-Davidson wheeling you swi 
securely and comfortably to exciting race meets, hillclimbs, 
durance runs, sightseeing tours and faraway places. See your 
Harley-Davidson dealer today. Take a ride. Mail coupon now. 


Dept. PS, Milwou 2 
Send literature oa 1949 models, also 
free copy of ENTHUSIAST Maga: 
Zine ‘filled with motorcycle action 
pictures and stories. 
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perm caver 
ere 
2, depth, length of 
= return stroke, or 
| bees 
BU, ay position: 


FOUR Precision 
s 


INTERCHANGEABLE 
SPINDLES, 
MA] Spindles avail: 
able to take No, 
| [) 2 Morse taper 
‘ sand 


TARE Lock 
le-plug 
binder securely 


FREENOATING 
SPINDLt 


py QUILL BEARING 
ADJUSTMENT 


Shoe-type take- 
‘upprovidesfeath- 


APACITIES — SPECIFICATIONS 


tag, BET BSS $1930 


one-ritce 
> WEAD CASTING 


Insures perfect 
alignment. 
Double-plug 
CAG Binder locks the 

head to columa. 
Columa beating 
is NOT split 


SOUTH BEND LATHE WORKS 


BUILDING BETTER TOOLS SINCE 1906 + 456 EAST MADISON ST., SOUTH BEND 22, INDIANA 
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Dependable 


CHAMPION 


America’s Favorite Spark Plug 


a 


” The Christmas tree harvest is on, bringing with it all 
that is implied by “Christmas spirit.” Our Christmas 
spirit extends to the vast public we serve, for it is they 
who have made Champion America’s Favorite Spark 
Plug. This preferred position is, we feel, due above all 
to Champion's inherent and traditional dependability, 
outstanding quality and value—marks which we pledge 
will always distinguish every spark plug to bear the 
name CHAMPION. Champion Spark Plug Company, 
Toledo 1, Ohio. 


FOLLOW THE EXPERTS 


DEMAND NEW DEPENDABLE CHAMPIONS FOR YOUR CAR 
—— ee 


ston to the CHAMPION ROLL CALL . . . Harry Wismer's Fast sportscost every Friday night, over the ABC network 


Here's another of the dozens of photography jobs your 
flashlight, packed with “Eveready” batteries, does for you. 


When you're taking photoflash pictures, ic isn’t easy co focus 
~or get good composition —in dim light. Prop your "Eveready 

flashlight pointing ac the subject co be photographed. Or, 
if somebody's around to help, have him hold it. Of course, 
‘once your picture is set, the flashlight should be turned off. 


Reload with “Eveready” 
batteries — they last 
longer, give brighter 
light—and they’re the 


largest-selling flashlight IN THE PHOTOFLASH itself, 
jaca aah hE be sure to use “Eveready” No, 950 
batteries in the world! Seoittaht parreciil 


The trade-mark "Eveready" distinguishes products of 


NATIONAL CARBON COMPANY, INC. 
30 Fast 42nd Seeeet. New York 17, N. ¥ 
Unit of Union Carbide (Eq 2nd Carbon Corporation 


